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PREFACE TO TRE FIFTH EDITION. 



Much of the Author's work, as set forth in the last edition 
of this book, appears to be final ; it requires neither altera- 

1 nor addition. Rome of the questions remain to-day, as 
five years ago, unsettled ; nor does the advance of knowledge 
within that period justify any important raodilications of the 
statements then made. The value of this manual lies not so . 
much in the fact that it contajna the results of the original I 
investigations of Professor Flint; the profession baa made | 
them, as part of our common knowledge, its own, and others | 
have, with more or less success, incorporated them into com- 
pilations of varying degrees of usefulness. Its value is to 1» i 
discovered in the clearness and appropriateness of its style, 
the accuracy of its statements, its scientific method, and the 
practical treatment of subjects at once difficult and essential 
to the student of medicine. In respect to these qualities it 
stands, and will long stand, alone among the books devoted 
to auscultation and percussion. 

The present revision, undertaken in response to a, very 
general demand, will, it is hoped, serve to prolong the 
availability of a work which, while already a medical classic, 
Bhowsnosign of waning in popularity und usefulness among , 
teachers and students. The Editor. 

PaiLAinti-PHii, October, 1890. 
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PREFACE TO THE FOURTH EDITION. 



The fact that, within a little over two years, a large 
edition of this manual has been exhausted, is gratifying 
proof of the increased favor with which it is regarded by 
the medical profession. The Author has been thereby incited 
to endeavor to make it still more acceptable by a thorough 
revision. 

The present edition contains some important modifications 
and considerable additions. A notable improvement is the 
introduction of diagrammatic illustrations, which will enhance 
the usefulness of the work. 

New York, October, 1885. 



Figs. 1, 2, 3, and 4 are. borrowed, with modifications, from 
Handbuch und Atlas der topographischen Percussion, von 
Dr. Adolf Weil, Professor an der Universitiit Heidelberg. 



PREFACE TO THE TIIIRI) EDITION. 



In the revision of this maoual for a third edition, it has 
been deemed advisable, as in the previous editions, to restrict 
its scope to auscultation and percussion considered chiefly 
with reference to their practical application, and to present 
these with as much condensation as possible. In the present 
edition, the modes by which pulmonary signs may be repro- 
duced in the lungs removed from the body, and by artificial 
illustrations, have been briefly stated. The author has also 
introduced some practical points kindly suggested by his 
friend and colleague. Professor Janeway. The speedy ex- 
haustion of the second edition may, perhaps, be fairly 
regarded as evidence, not alone of the usefulness of the 
work to the medical student and practitioner, but of an 
increasing appreciation of the importance of the study of 
auscultation and percussion, as well as of the analytical 
method by which the study is facilitated, and knowledge of 
the physical signs made readily available in diagnosis. 

New York, March, 188:5. 



PREFACE TO THE SECOND EDITION. 



This work contains the substance of the lessons which the 
Author has for many years given, in connection with prac- 
tical instruction in auscultation and percussion, to private 
classes composed of medical students and practitioners. 

In his courses of practical instruction his plan has been, 
1st. To simplify the subject as much as possible, avoiding all 
needless refinements ; 2d. To consider the distinctive char- 
acters of the different physical signs as determined, not by 
analogies, nor by deductions from physics, but by analysis, 
and as based especially on variations in the intensity, pitch, 
and quality of sounds; 3d. To impress the fact that the signifi- 
cance of physical signs relates to certain physical conditions, 
and the importance of a familiar acquaintance with these 
conditions, as well as with the distinctive characters of the 
signs by which they are represented ; 4th. To enforce the 
necessity of suflScient study of the physical conditions and 
the signs of health, as a sine qua non for success in the study 
of the physical diagnosis of diseases ; and, 5th. To waive dis- 
cussion of the mechanism of signs, whenever this is open for 
discussion, taking the ground that our knowledge of the 



VIII FRKFACE TO SECOND EDITION. 

significance of signs rests solely on the constancy of their 
connection with the physical conditions which they represent. 
This plan, of which the utility has been confirmed by con- 
tinued experience, has been followed throughout the present 
volume, and the favor with which the work has been received 
has seemed to show that, no radical changes were required. 
In revising it for a second edition, therefore, the Author has 
confined himself to such additions as seemed likely to render 
it more useful, not only to students engaged in the practical 
study of the subject, but also to practitioners as a handbook 
for ready reference. 

New York, January, 1880. 
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CHAPTER I. 

INTRODUCTION. 

Definition of percussion mid nuscultution— Tbe sounds oblained by 
these methods of repreeentJDg healthy and morbid physical cundi- 
ti una— Definition of signa— The basis of our knowledge of signs the 
constancy of eesaciatioti of certain sounds vith certain pbysieal cou- 
ditione in health and disease— The present e(at« of perfection of 
our knowledge of sigos iumished by auacaltatinn and percussion^ 
Hequiremenla for the aaeeeasfiil study of these methods of eiplora- 
tion — The anatomy and pbyeiology of the chest — An enumeration of 
the points relating thereto whieh are of special importance — The 
physica! conditions incident to the diiferent diseases of the tihest: tlie 
conditions relating to the rBspiratory system stated, and a summary 
of them — The distinctive charoctera of healthy and morbid signs; 
variations in intensity, pitch, and quality, considered as the chief 
souroe of the characters distinguishing the signs of disease from each 
other and from those of health — Other distinctions than those of 
inlensity, pitch, and quality — The analytical method of the study of 
ansealttttion and percussion— The significance of signs aa regards the 
physical oonditiona which they severally represent — Morbid condi- 
tions, not individual diseases, represented by the morbid signs — 
Regional divisions of the chest— Anatomical reiatioos of the regions 
severally to tbe parts within the chest. 

Fbyaical Exploration. 

The pliyaieal exploration of tlie cheat embraces six 
difiereot methods, namely: Auscultation, percussioi 
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inspection, palpation, mensuration, and siiccnssion. Of 
these, auscultntluu and percuseion, dealing with sounds, 
involve the sense of hearing. In percuissiou, the sounds 
are produced bj striking upon the walls of the chest; 
in auscultation, they are caused by acts of breathing, 
speaking, aud coughing. 

Tbe sounds in auscultation and percussion are: Xst, 
normal or healthy sounds, being produced when there is 
no disease of the chest ; and, 2d, abnormal or morbid 
sounds, being produced when the cheat is the seat of 
disease. The sounds, healthy and morbid, constitute 
what are known asphysical signs. Frequently, for the 
sake of brevity, the term signs, without the word 
physical, is used to denote these sounds. Convention- 
ally, physical signs, or signs, are terms employed in a 
sense of contradistinction to the term symptoms. The 
signs are distinguished, of course, as normal or healthy, 
and abnormal or morbid. 

The sounds which constitute signs represent certain 
physical conditions pertaining to the chest. The normal 
or healthy signs represent physical conditions existing 
when the organs are not affected by disease; the abnormal 
or morbid signs represent physical conditions which are 
deviations from those of health, being incident to the 
various diseases of the chest. The physical conditions 
represented by signs may be distinguished as normal or 
healthy, aud abnormal or morbid conditions. 

The representation of healthy and morbid physical 
conditions by certain healthy and morbid signs is estab- 
lished by having ascerfaiued a constancy of association 
of the signs with the conditions. This constancy of 
association is ascertained by observation or experience. 
The sounds obtained by percussion and auscultation in 
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health are thereby establiahed sigua of healthy condi- 
tions, and the sounds obtained only in cases of disease 
are thereby established signs of morbid conditions. Our 
knowledge of certain sounds as the signs of certain 
physical conditions can have no reliable basts other than 
the constancy of the connection of the former with the 
latter. This constancy of connection is determined by 
the study of the sounds during life and examination ot 
tlie organs after death. The existence of certain condi- 
tions is not to be inferred from the characters of certain 
sounds until the connection of the sounds with the 
conditions has been a.scertained by experience; then, and 
then only, are the sounds to be reckoned as signs of 
these conditions. So, also, it is not to be inferred from 
certain physical conditions found after death, that certain 
sounds must have been produced dnring life, until tlie 
connection between the conditions and the sounds has 
been ascertained by experience. In other words, our 
knowledge of signs a-s representing physical conditions, 
can rest on no other than a purely empirical foundation. 
Our knowledge of the signs representing the physical 
conditions in health and disease, thanks to the labors ut 
Laennec, and of those who have followed in hie foot- 
steps, has been brought to great perfection. The prac- 
tical object of this knowledge is to determine by means 
of auscultation and percussion, together with the other 
methods of exploration, the existence of either healthy 
or morbid physical conditions, and to discriminate the 
latter from each other; that is to say, the practical 
object is diagnosis. The signs now known to represent 
physical conditions, healthy and morbid, taken in con- 
nection with symptoms and pathological laws, render, 
for the most part, the diagnosis of diseases of the chest 
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easy and positive. Heuee, it becomes the duty of tlie 
luetlieal student and practitioner to give tn auscultation 
and percussion attention siitlideut, at ieaat, for their 
practical application to the diagnosis of the diseases 
commonly met with in medical practice; and this duty 
is the more imperative because it iavolves neither pecu- 
liar difficulties nor great labor. In entering upon the 
undertaking it is important to consider the requirements 
for the Biiccessful study of this province of practical 
medicine. These i*equirements relate to : 1st, the anat- 
omy and physiology of the chest; 2d, the morbid 
physical conditions incident to the different diseases of 
the chest; 3d, the distinctive character of healthy and 
morbid signs ; and, 4th, the significance of the signs as 
regards the physical conditions which they severally 
represent. 



Anatomy and Fhysiolog^y of the Respiratory Organs. 

The necessity of a knowledge of the anatomy and 
physiol<^y of the chest, as a requirement for the study 
of auscultation and percussion, t(^ether with the other 
methods of physical exploration, is too obvious to need 
any discussion. The physical conditions of health must 
be known as preparatory for appreciating the physical 
conditions of disease, \ It would be absurd to think of 
studying .tlie latter until the former are known. The 
student, therefore, who is not acquainted with the 
anatomy and physiology of the chest, must defer enter- 
ing upon the study of physical diagnosis until this 
requirement is fulfilled. Familiarity with the morbid 
physical conditions is necessary ; and for the advanced 
medical student or the practitioner it is advisable to 
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refrrah the memory with a reviewal of certaia aoatora- 
ical puiots before beginning the study of auscultation 
aud percussion. These poiuts, relating especially to the 
physical couditioiis of health, canuot be considered in 
this work. A simple enumeration of thera can only be 
introduced, the reader being referred for details to 
treatises on anatomy and physiology. 

Important anatomical conditions relate to the bones 
of the chestj namely, the general conformation of the 
thorax ; the differeuces in respect of the obliquity of the 
ribs from above downward ; the direction of the costal 
cartilages, their connection with the sternum, and the 
angles formed by the junction of the ribs and cartilages; 
the difFereuces in width of the intercostal spaces in the 
upper, middle, aud lower portions of the anterior, lateral, 
and posterior aspects of the thorax, together with the 
relations of tlie scapula and clavicle. The relative 
thickness of the muscular covering of the chest in dif- 
ferent situatious is to be considered, and, iu women, the 
varying size of the manmiie. The attachments of the 
diaphragm to the thoracic walls, and its relations to the 
organs below, as well as above it, are points of impor- 
tance. Figs. 1, 2, 3, 4. 

Important physiological conditions relate to the parts 
which the ribs, costal cartilages, sternum, and diaphragm 
severally play iu the movements of respiration. The 
differences, in respect of these movements, iu tranquil 
aud iu forced breathing; the conti-ast between the two 
sexes, aud between early and advanced life, are points 
to be studied. Other points are, the frequency of the 
respirations in health, aud the relative duration, rapidity, 
and force of the inspiratory and the expiratory move- 
ments. 



Certain anatomical aud physiologital points pertain 
to the organs within the chost. The more important of 
these, relating to normal physical conditions, are the 
following.: 1st, as regards the lungs, the connections of 
the pleura, and the smoothness of the pleural surfaces 
in contact witii each other; the relations of the apex 
and base of each lung to the chest-walls, and the diifer- 
encea of the two lungs in this respect ; the relative 
spaces occupied respectively by the two lobes of the left, 
and the three lobes of the right lung ; the situation of 
the interlobar liasures in either side on the posterior, 
lateral, and anterior aspects of the chest; the arrange- 
ment of the air-vesicles, pulmonary lohules, and tlie 
different-sized intra-pulmonary bronchial tubes ; the ex- 
pansion of the air-vesicles, and the movement of the 
current of air from larger to smaller bronchial tubes in 
the act of inspiration, the vesicles diminishing in size, 
and the current of air moving from smaller to lai^er 
tubes in the act of expiration ; the difference in respect 
of the relative proportion of air aud solids at the end of 
inspiration aud at the end of expiration ; the extent to 
which the volume of the lungs may be diminished by a 
forced act of expiration, and increased by a forced act 
of inspiration ; the relations of the apices to the sub- 
clavian arteries, and the variable extent to which the 
apex rises on either side above the clavicle. 2d, as 
regards the larynx, trachea, and the bronchial tubes 
outside of the lungs, the anatomy aud physiology of the 
vocal chords, of the muscles concerned in the move- 
ments of respiration and of phonatlon, with the relations 
of each to the reciurent laryugea! nerve, the size of the 
rima glottidis in youth, after puberty, and relatively in 
the two sexes, the enlargement uf the nma in the act of 
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ioBpiration, and diminution of its size in the act of expi- 
ration, and the closer approximation of the ehords in 
the act of eonghing; the difference in the amount of 
areolar tissue above the vocal chords in children and in 
adults; the situation of the trachea, and the point of 
its bifurcation ; the length, direction, and size of the two 
primary bronchi contrasted with each other, and the 
branches which penetrate the hings. 3d, as rt^i-ds the 
heart, the Iwundaries of the sjKice which it occupies — 
that is, of the pnecordial siHice; the relation of the 
aorta and pulmonic artery to the walls of the chest ; the 
portions of the prsecordial space in which the heart is 
covered and nncovered by lung; the situations of the 
auricles and ventriclea respectively ; the relations of 
these to each other, and the arrangements of the valves; 
the currents of blood through the oritices within the 
heart, and the relations of each of these to the heart- 
sounds ; the rhythmical succession of these sounds; the 
differences which distinguish each from' the other in 
respect of loudueas, duration, tone, quality, extent of 
diffiisiou, and the situation in which each has its maxi- 
mum of intensity; the mechanism of these sounds, and 
the situation of the apex-beat. Figs. 1, 2, 3, 4, 

The foregoing are the anatomical and physiological 
points which especially claim attention with reference to 
normal physical conditions, preparatory to entering on 
the study of abnormal physical conditions represented 
by the signs furnished by au.scultation and percussion 
together with the other methods of physical exploration, 

It is recommended to the student, before proceeding 
further, either to acquire or review knowledge respecting 
all these points. Knowledge of these should be made 
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familiar, if it be not already so, by refpreiice to works 
treating of the anatomy and physiology of the chest. 

Physical diagnosis is an art; like every art it has its 
limitations. Failure to realize this fact leads to error 
and disappointraent. Morbid processes, which do not 
immediately cause coai-ae structural changes, or marked 
disturbances of function, may not appreciably modify 
normal physical signs; again, lesions constituting im- 
portant changes in the physical structures of organs 
may be limited in extent and deeply situated, and thus 
elude the methods of physical exploration. 



The Morbid Physical Conditions Incident to the Different 
Diseases of the Respiratory System. 

The various morbid physical conditions incident to 
different diseases must be known, tor it is the immediate 
object of auscultation, percussion, and the other methods 
of exploration, to ascertain either the existence or the 
absence of these morbid conditions. Knowledge of all 
the important conditions which are deviations from 
those of health, and the relations of each to different 
diseases, is, therefore, an essential requirement. 

Deviations from the normal conformation of the chest 
and the various abnormal movements of respiration, 
belong properly among the physical signs obtained by 
inspection, jtalpation, and mensuration. For the most 
part, these signs repi-esent morbid physical conditions 
within the chest. Certain conditions relate to the pres- 
ence of liquid, either serous, aero- fibrinous, or purulent, 
within the pleural aac. The ijuantity of liquid may be 
large enough t« compress the lung into a solid mass, 
and to enlai^e the affected side, at the same time re- 
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straining or annulling the respiratory movements ; the 
chest on the aBFected side, then, will eontain only lung 
soliHitied by compression, and liquid. In other cases 
the quantity of liquid is either small, moderate, or con- 
siderable, the lung then containing a lessened quantity 
of air, and its volume diminished in proportion to the 
amount of liquid. These morbid conditions are incident 
to simple pleurisy with effusion, pyothorax or empyema, 
iind hydrothorax. 

The pleural surfaces, in cases of pleurisy, raay be 
more or less eovered with i-ecent fibrinous exudation, 
and, when not separated by the presence of liquid, they 
do not move upon each other smoothly and noiselessly. 
The friction of the opposed surfaces is still more pro- 
ductive of audible and sometimes tactile signs after the 
absorption of liquid, when the exudation has become 
more adherent and dense than when it is recent. 

The presence of air in the pleural space, either alone 
or with more or less liquid, in pneumothorax, may 
compress the lung into a solid mass, also dilating the 
affected side, and restraining or annulling its move- 
ments; and the air, with or without liquid, when not 
in sufficient quantity to produce these effects, may 
diminish more or less the volume of the lung and 
the amount of air in the pulmonary vesicles. These 
morbid conditions give rise to characteristic physical 
signs. The perforation of lung, usually existing in 
coses of pneumothorax, occasions additional signs which 
are characteristic. 

Solidification of lung is an important physical condi- 
tion incident to several diseases, irrespective of the 
condensation, just referred to, caused by the compression 
of liquid or air in the pleural sac. Complete cousoltda- 
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tioii of an entire lobe, or of two and even three lobes, 
exists ill the second stage of lobar pneumonia. Certain 
piiysical signs represent this condition of complete solidi- 
fication. The different degrees of solidification, namely, 
slight, moderate, and considerable, occur during the 
stage of resolution in cases of pneumonia, and these 
gradations are severally represented by well-defined 
characters pertaining to physical signs. Solidification, 
circuniscnbed, forming nodulos which vary in size and 
number, situated in the upper, lower, or middle portion 
of the lung, either on one side or on both sides, exists 
in phthisis, in broncho-pneumonia aud collapse of pul- 
monary lobules, in hydatids, in hemorrhagic iufarctus 
and embolic pneumonia, in pulmonary gangrene, aud in 
carcinoma. It exists, gi-eater or less in degree and more 
or less extended, in interstitial pneumonia. In these 
different connections the existence of solidification, its 
dcgrc-e and extent, its limitation to oue situation or its 
existence at different points, are determiuahle by means 
of physical signs. 

A morbid condition the opposite of sol idili cation is an 
abnormal accumulation of air within the air-vesicles nf 
the lungs. This is incident to pulmonary or vesicular 
emphysema, involving a morbid dilatation of the air- 
vesicles. The permanent expansion and increased vol- 
ume of the upper lobes in some cases of this disease, 
occasion a characteristic deformity of the chest, together 
with certain deviations from the normal movements of 
respiration, which are also characteristic. This morbid 
condition is represented by distinctive signs furnished 
bv auscultation and percussion. The extravasation of 
air in the connective tissue, constituting interlobular and 
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subpleural emphysema, in like manner gives rise to 
signs furnished by these methods of exploration. 

The presence of a viscid exudation within the air- 
vesieles and bronchioles, is a morbid physical condition 
incident to acute pneumonia, especially in its first stage, 
agglutinating tlie cells and bronchioles, the walls of 
which may be brought into contact or close proximity at 
the end of the act of expiration. The separation of the 
walls thns agglutinated, in the act of inspiration, gives 
rise to an auscultatory sign (the crepitant rSle) which is 
characteristic of that disease. 

An accumulation of serum within the air-vesielea con- 
stitutes the condition called pulmonary cedema. This 
condition gives rise to signs furnished by auscultation 
and percussion. 

Liquid within the bronchial tul>es (serum, pus, blood, 
or thin mucus) ie a condition incident to pulmonary 
cedema, abscess either of the lung or situated elsewhere 
and evacuating through the bronchial tubes, phthisis, 
bronchial or pulmonary hemorrhage, bronchorrhtea and 
bronchitis. The passage of air through the different 
varieties of liquid in the tubes causes bubbling sounds 
which are appreciable on auscultation. The apparent 
size of the bubbles (coarseness or fineness) corresponds 
to variations in the calibre of the tnbes in which they 
are produced and the relative pitch of the bubbling 
sounds denotes the absence or presence of solidification 
of the pulmonary substance surrounding the tubes in 
which the bubbles are produced and, within limits, the 
degree and extent of such solidification. Bubbling 
sounds more intense and on a larger scale are caused 
by the presence of liquid within the trachea and larynx, 
known as the tracheal rSles or the death-rattle, 
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Diminished calibre of the bronchial tubes within the 
lungs, either localized or diEFiised, is a condition due to 
the presence of tenacious mucus, and the swelling of the 
mucous membrane in eases of bronchitis. In cases of 
so-called capillaiy bronchitis the condition may involve 
an alarming degree of obstruction. The same morbid 
condition is incident to bronchial spasm in asthma, 
occasioning in this disease great suffering, hut without 
immediate danger. The condition is represented by 
auscultatory signs which enable the auacultator to differ- 
entiate the obstruction due to capillary bronchitis from 
that due to bronchial spasm. Permanent obliteration 
of more or less of the lirouchial tubes is an occasional 
morbid condition. 

Obstruction of a bronchial tube, either within or out- 
side of the lung, is a morbid condition involving the 
loss of respiratory souud within the area of the bron- 
chial branches and vesicles not receiving air in conse- 
quence of the obstruction. The obstruction may be 
temporary, being caused by a plug of mucus of sufficient 
size to prevent the passage of air ; the morbid condition 
is then incident to bronchitis. One of the primary 
bronchi may be obstructed temporarily by a plug of 
mucus, and obstruction of the larynx in childhood thus 
produced may be sufficient to cause death by suftbcation. 
The inhalation of foreign bodies is another cause of 
obstruction within the larynx, trachea, or bronchi. A 
primary bronchus or the trachea may be pressed upon 
by an aneurismal or other tumor, and, in this way, more 
or less obstruction to the passage of air is produced. 
However produced, the situation of the obstruction and 
its degree are, in general, determinable by means of 
auscultatory signs. 
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Dilatation of bronchial tubes occasions two morbid 
physical conditions difFering as regards their ausculta- 
tory signs, namely, 1st, an enlargement of greater or less 
extent, the tubes preserving their cyliudrieal form; aud, 
2d, a sa«;ulated enlai^raent. The former occurs gen- 
erally in cflunection with solidification around the tubes 
from hyperplasia of the connective tissue, and is thus 
iuctdeut to interstitial pneumonia. The latter may give 
rise to signs which represent pulmonary cavities. 

Sacculated dilatations of bronchial tubes, and the 
cavities incident to phthisis, pulmonary abscess, and 
ciraum scribed gangrene of lung, are represented by 
well-marked and highly distinctive signs furnished by 
auscultation and percussion. The signs denote either 
that cavities have Haccid walls which collapse in expira- 
tion and expand in inspiration, or that, owing to solidi- 
fication of lung, they remain open during both acts of 
respiration. 

More or less of the space within the chest which, 
normally, is occupied by lung, may be encroached upon 
by aneurisms or other intra-thoracic tumors. This is a 
physical condition giving rise to notable morbid signs 
furnished by auscultation and percussion. 

Finally, au extremely rare morbid physical condition 
is the presence of more or less of the hollow viscera of 
the abdomen within the chest, in consequence of either 
a congenital deficiency in the diaphragm, or a wound 
penetrating this muscle (diaphragmatic hernia). 



The foregoing morbid physical conditions relate to 
the respiratory organs. Those relating to the heart are 
deferred in order that they may precede more imme- 
diately an account of the signs of cardiac disease. As a 
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requirement for the stiidv of morbid physical signs, the 
foregoing morbid physical conditions must be understood 
aud memorized. To assist the student in the latter, a 
summary of these conditions is appended. 



Summary of Uorbid PhyBical Conditions Incident to 
Diseases of the Respiratory Organs. 

1. An accumulation of serous, sero- fibrinous, or puru- 
lent liquid sufficient to fill the affected side of the chest, 
and sometimes causing more or less enlargement. 

2. Ad accumulation of liquid partially tilling the 
affected side of the chest, the quantity being either 
smail, moderate, or conaidei-abJc, 

3. Fibrinous exudation on the pleural surface. 

4. Air with liquid within the pleural cavity, and 
perforation of lung. 

5. Air without liquid in the pleural cavity. 

6. Solidification of lung, either complete or approxi- 
mating to completeness. 

7. Solidification of lung, slight or moderate in degree. 

8. Dilatation of the air- vesicles, involving within 
them an abnormal accumulation of air. 

9. Extravasation of air within the pulmonary connec- 
tive structure. 

10. Exudation within air-vesicles and bronchioles. 

11. Liquid within air-vesicles. 

12. Liquid (mucus, serum, pus, or bkred) within 
bronchial tubes of large, medium, or small size. 

13. Liquid within bronchial tubes of minute size. 

14. Obstruction of the pulmonary bi-oncbial tubes by 
mucus, swelling of the mucous membrane, and spasm of 
the bronchial ronsciilar fibres. 
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15. Obstnictiou of larynx, trachea, or bronchi ex- 
terior to the lungs, by plugs of mucus or foreign bodies. 

16. Obstruction of the trachea or a primary bronchiia 
by aneurismal or other tumors. 

17. Dilatation of bronchia] tubes, cylindrical or sac- 
culated, 

18. Pulmonary cavities. 

19. Tumor withiu the cheat. 

20. Diaphragmatic hernia. 



The Biatinctive Cbaractera of Healthy and Horbid Si^nB. 

For the practice of auscultation and percussion it is 
essential to be able to recoguize the signs, severally, 
which represent the different physical conditions in 
health and disease. It is essential to distinguish the 
morbid from the healthy signs, and to discriminate from 
each other, severally, the signs of diaea-se. The recogni- 
tion aud discrimination of signs require a knowledge of 
the distinctive charactera belonging to each of them. In 
entering upon the study of the signs, therefore, it is a 
necessary requirement to know whence their distinctive 
characters are derived, To this point of inquiry the 
attention of the student is now invited. 

The signs being sounds, they are to be recognized and 
discriminated in tlie way in which we practically recog- 
nize and discriminate other sounds. It is not necessary, 
in order to do this, to study the scieuce of acoustics. In 
becoming familiar with other sounds, for example, musi- 
cal notes produced by diflerent instruments, or the varie- 
tira of the human voice, we do not have recourse to that 
science. It suffices for all practical purposes to contrast 
the sounds obtained by auscultation and percussion with 



felerence to very simple and obvious difierences ; and, 
yet, it is necessary to underetaud very clearly in what 
lliese differences consist, or, in other words, the sources 
of the distinctive characters of tleao sounds. The more 
important of the differences between the sounds obtained 
by aiiscultatioa and percnssion relate to intensity, pitch, 
and quality. The distinctive characters of most of the 
signs arc derived from three sources. In becoming 
practically accjuainted with the signs, they arc to be con- 
trasted as i-^ards iut<?nsity, pitch, and quality, precisely 
as we would bring other sounds into contrast in these 
three aspects. The distinctive characters of the signs, 
severally, are especially derived from their differences 
in these respects. The distinctions expressed by the 
terms intensity, pitch, and quality, are, therefore, to lie 
nnade clear. 

Differences in the intensity of sounds are easily under- 
stood. One sound is more intense than another sound 
when it is simply louder, and varying degrees of in- 
tensity are expressed by such terms as feeble or weak 
and loud, to which may be prefixed adjectives of quan- 
tity, such as very moderate, etc. This is all that need 
be said with reference to the first of the three aspects 
imder which sounds are contrasted. It will l>e seen 
hereafter that intensity is an essential element in the 
distinctive characters of certain of the signs. 

Differences in the pitch of sounds are easily under- 
stood by those who have given any attention to music. 
The differences are expressed by the terras high and 
low, to which may be prefixed words denoting a greater 
or less degree of highness or lowness. A nice apprecia- 
tion of variations in the pitch of musical notes, requires 
what is known as a " musical esir ;" but a very nice 



appreciatiou is uot essential in companDg, as regards 
pitch, the sounds studied in auscultation and percussion. 
For the most part, these sounds are not musical notes ; 
nevertheless, ditTerences in pitch are readily perceived. 
A musical ear is undoubtedly an advantage in readily 
distinguishing ditfereu(!e.s in pitch ; but it is by no means 
a dne qua non. For those who have given no attention 
to music, some difficulty may be at first experienced in 
judging correctly of differences in this regard ; but the 
difficulty disappears after a little practice. Differences 
in pitch now enter pretty largely into the distinctive 
characters of physical signs ; but by Laennec, and those 
who immediately followed him, conii>aratively little 
attention was paid to the study of signs with reference 
to these differences. The wi'iter was led to engage in 
this study more than a quarter of a century ago, and 
hereafter, in giving an account of the different signs, he 
will claim to have Ijeen the fir^t to indicate clearly 
certain characters from this source.' 

Differences relating to quality are apt, at first, to be 
confounded with those relating to pitch; hence the 
distinction between pitch and qnality must be clearly 
understood. We may say of the quality of a sound, 
that it embraces whatever is not embraced in the terms 
intensity and pitch. This is true as a general statement. 
The sense of the term quality, in distinction from in- 
tensity and pitch, may be most readily made clear by 
an illustration. Let it be supposed that we hear the 
notes of an instrument which is unseen — the performer, 
for example, being in another room. We recognize at 

> Viiie Prise Eaaaj on ■' VariiLtiona of Pitch in Fercuaaiou aud Ksspi- 
ratory Bounds, and their Applicfttion to Phyaical Diagnosis." Transao 
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once the instrument by tlie notes, provided it be one 
with which we are famiiiar, aiioh as a violin, a flute, a 
clarionet, etc. We do not need to see the instrument ; 
we recognize it by the sounds. Now, how do we recog- 
nize it ? Certainly not by the intensity of the sounds ; 
it matters not whether these be loud or weak, so that 
we hear them. Certainly not by the pitch; for if a 
piece of music be performed, we get both high and low 
notes. We recognize the instrument by the quality of 
the sounds. Each musical instrument, owing to its 
peculiarity of construction, yields sounds which are 
peculiar to it ; and after we have become familiar with 
the quality of sounds peculiar to an instrument, we im- 
mediately thereby recognize it. Precisely in the same 
way we may recognize certain sounds produced by aus- 
cultation and percussion in health and disease. The 
signs differ iu quality according to the physical condi- 
tions which they severally represent ; and differences in 
t]uality will be found hereafter to constitute essential 
and obvious distinctions by which the signs of health 
aud disease are recognized and discriminated. This is 
a source of some of the most distinctive of the characters 
of certain of the physical signs. 

Of the peculiar quality of any particular souud one 
can form no definite idea otherwise than by direct ob- 
servation. That is to say, no one could describe to 
another the peculiar quality of a particidar sound so 
that it would be clearly apprehended without the sound 
having beeu heard. Imagine the attempt to descrilw 
the souud of a violin to a person who had never listened 
to the notes from that instrument — it would be impos- 
sible to give a correct idea of it in language. The only 
way in which an approximate idea ciiuld be conveyed 
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in words, would be by comparing the quality to that of 
some other inatrument to the iiot«s of which there was 
some i-esemblance — that is, by aualogy. To attempt to 
describe the quality of souuds to one who had uever 
heard them, would be like describing colors to one 
blind. It will be seen hereafter that the quality of 
certain sounds obtained by auscultatiou and percussion 
is peculiar to thera, and their distinctive characters in 
this respect can be known only by direct observation ; 
they cannot be learned by means of any veibal descrip- 
tion, nor by any comparisons — that is, by analogy. 

Appreciable variations in the quality of sounds are 
infinite. This may be illustrated by the human voice. 
Almost every person may be recognized from a peculiar 
quality of the voice by one who is familiar with it; 
and the voices of thousands of persons, if compared, 
would present shades of difference — in fact, as is well 
kuown, it is extremely rare for the voices of any two 
persons to he so nearly identical in quality that th^y 
cannot be distinguished from each other. As the diver- 
sity in quality of dilt'ereut sounds cjinnot be described, 
so they can only Iw designated by names which are 
significant from certain resemblances. Terms based ou 
analogies which are used to denote qualities of the 
sounds furnished by auscultation and percussion are the 
following: rough, barsh, and rude, soft, blowing, hol- 
low, musical, moist, dry, bubbling, gurgling, crackling, 
clicking, rubbing, grating, creaking, tubular, cracked 
metal, sibilant or whistling, sonorous or snoring. All 
these names owe their significance to resemblances to 
other sounds. One sound furnished both by auscultation 
and percussion has a quality which is std genei-^U, and 
the term used to distinguisii it is derived from its source. 
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namely, the vesicular resonance, and the vesicular mur- | 
mur of the respiration. 

In addition to intensity, pitch, and quality, as sources 
of the distinctive characters of the signs furnished by 
auscultation and percussion, there are some other points 
of difference, namely, the duration of certain sounds, 
their continnousness or otherwise, their apparent near- 
ness to, or distance from, the ear, their rhythmical suc- 
cess! ou, and their strong resemblance to particular 
sounds, such as the bleating of the goat, the chirping of 
birds, etc. These points of difference are important, 
although less so than those relating to intensity, pitch, 
and quality. 



The study of the different sounds furnished by auscul- 
tation and percussion, with refereuce to distinctive char- 
acters relating especially to intensity, pitch, and quality, 
distinct signs being determined from points of difference 
as regards these characters, may be distinguished as the 
analytical method. It may be so distinguished in con- 
trast with the determination of signs deductively, taking 
as a standpoint either the physical conditions incident 
to diseases or the sounds. If we undertake to decide, 
(> priori, that certain sounds must be furnished by 
auscultation and percussion when certain conditions are 
present, we shall he led into error ; aud so, equally, if 
we undertake to conclude from the nature of the sounds 
that they must represent certain conditions. The only 
reliable method is to analyze the sounds with reference 
to differences relating especially to intensity, pitch, aud 
quality, and to determine different signs by these differ- 
encei, the import of each of the signs being then estab- 
lished by the constancy of association with physical 
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conditions. It is by tliis analTtical method only that 
the distinctive characters of signs can be accurately and 
clearly ascertained. This is to be borne in mind by the 
student in physical exploration. He is to become 
acquaiuted with the different signs, and to recognize 
them in practice, by acquiring a iinowledge of the dis- 
tinctive characters oC each, as derived mainly from 
differences relating to intensity, pitch, and quality. 
The individuality of the signs, severally, can rest on no 
other solid liasia. 



The Bignificance of the Signs as regards the Physical 
Conditions which the; Beveratly represent. 

Knowledge of tlie significance of the physical signs is 
the compiemental refjuirenient in the study of ausculta- 
tion and percussion. For the successful employment of 
these methods, in addition to the recognition of each 
sign by its distinctive characters, must be known its 
significance, that is, the physical condition which it 
represents. In this respect the signs may be compared 
to the snbstantives in language, eacli having a definite 
meaning. The signs furnished by these methods may 
be said to constitute a language with a very small 
vocabulary ; or, taking as the standpoint the things 
signified, the different physical conditions are expressed 
by means of the signs. 

It is to be noted that the significance of the morbid 
signs relates immediately, not to diseases, but to the 
physical conditions incident thereto. Signs are not 
directly diagnostic of particular diseases. They repre- 
sent conditions not peculiar to one, but common to 
several, diseases. Thus, solidification of lung exists in 
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variable height to which the IiiDg rises above this boue. 
Tlie clavicular regiou embraces the space ucciipied by 




The loagltuilinaJ utid vertical liueB mditata the regions 
the posterior aspect of the cti^st^ ' 

ai, lower boundary of lunge; iv/, lower limit of expinsion of lungt; 
</, interlobar fiaaurea; A, spleen; i, lower boUDd&r; of lirer; k, left 
kidaej; 2, right kidiief . 
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the clavicle. Tlie iiifra-t'lavicular region embraces the 
sjiace between the clavicle and the third rib. The 
Duuiimary region is bounded above by the third and 




right Inng; mf, lower boundary of hapalio 
^"fhapatii-rtiilneEa; .iT, linivler if kiilney. 
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I>eluw by ihe sixth rib, and the iiifra-iiianKiiar/ region 
is the portion of the cliost below the sixth rib. 

Posteriorly the divisions are into the scapular, the 
iDfra-seapiilar, ami iuter-scapular regions. The scapular 




06, boondary of hepatic HBtoeas; m, iower boumJary of Iplt lung; 
'-/i II- *i '. *■ '■ boundaries of spleen ; ?m, boundary of kidney : ly, r, », 
lower twundaries of tlie stomaob id diderenL degrees of ilisleiilion. 
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regiou is the space (jccupied by the scapula, and is 
divided by the spinous ridge into the upper and lower 
scapular space. The infra-seapiilar r^ion is the por- 
tion below a horizoutal line iutersecting the lower angle 
of the seapula. The inter-st-apular region is tlie space 
between the posterior niargiii of the acapnia and the 
spiual column. 

Owing to the great mobility of the scapula, the bound- 
aries of these regions are variable withiu considerable 
limits, according to the position of the anns. The fore- 
going description is based upon the position of the 
shoulder-blades when the patient is in the erect posture 
with the arms hanging at his sides. 

Laterally there arc two regions, namely, the axillary 
and the infra-axillary. The axillary region ia the space 
above a horizoutal line extending from the lower border 
of the mammary regiun — /. e., the sixth rib. The infra- 
axillary region is the portion below the axillary region. 

The portion of the anterior surface occupied by the 
sternum is divided into the upper and the lower sternal 
region, the space above the sternal notch Iwing the Kiipra- 
sterual region. 

In ortler to become familiar with the foregoing 
regional divisions, it is recommendcil to the student to 
delineate them with ink on the cheat of the living sul>- 
ject or a cadaver. Figs. ], 2, 3, 4. 



It is advisable to study sections, extending from the 
sur&ce to the centre of the ch&st, corresponding to the 
diSereut regions, so as to become familiar with the rela- 
tion of each section to the parts contained within it. 
An enumeration of the more important of the anatomical 
relations of the diflereut regions is as tblhiwa : 
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1. ■Supr'i,-rJiiri^ii/iir Regimi. — This is relative to \\\v 
upper extremity or apex of the lung, whioh rises above 
the clavicle in different persons from half an inch to aa 
inch and a half. The height is generally greater on one 
side, and this sidt' is usually the left. 

2. Clavicular Reffioji. — A small portion of the lung 
at or near the apes is conttiinetl io the Bection corre- 
sponding to this region. 

3. Infra^plaeiciilar Region. — Tlie parts situated here, 
eschisive of the upper sternal r^ioii (iriSF5f©^?J, are 
the upjier portion of the lung, and the exti-a-pulmouary 
bronchi. The differences between the two primary 
bronchi, as regards direction, size, and length, are im- 
portant points in the study of this section. 

4. Mammary Region. — The differences between the 
two sides in the aection corresponding to this region are 
imiwrtant. These differences relate esjiecially to the 
prfficordia, and are involved in the physical diagnosis of 
enlargement of the heart. The comniencemeut of the 
interlobular fissures is in this region. Ou the left side 
the fiasure is between the fourth and fifth ribs. On the 
right side the fissure between the upper and middle 
lobes b^ins at the fourth costal cartilage, and between 
the middle and lower lobes a short distance below. The 
situations of the fissures, however, differ eousiderably 
during the acts of in.spiration and expiration. 

5. Infra-mamma ri/ Region. — This region differs in . 
its anatomical relations considerably on the two sides of 
the chest. Ou the right side the liver pushes upward 
the diaphragm nearly or cpiite to the upper boundary, 
namely, the sixth rib. Ou the left side the section cor- 
responding to the i-egion embraces, together with the 
anterior portion of the lower lobe of tlie lung, portions 
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of the sfajraach, spleeu, and the left lobe of the liver. 
The variable volume uf the stomach at differeut times 
oaasioQS conaiderable variatioua in the relative spaces 
occupied Ijy these different parts. 

%. Supra-sternal Region. — This tvgiou is in relation 
to the Iraehea. 

7. The Uppei- Stenial Me.ylon.—The bifurcation of 
the trachea is Iwueath the sternura at the centre of a line 
connecting the second ribs. Below this line the lungs 
on the two sides are nearly in coutact at the mesial line, 
covering the primary brouchi. 

8. Lower Sternal Region. — The aternum in this re- 
gion covere the margin of the right lung, a large portion 
of the right and a little oF the left ventricle. 

9. Soapuiar Region. — The set^jions corresponding to 
tliia region coutaiu the posterior portion of the upper 
lobe and a portion of the upper part of the lower lobe 
of the hing. At the upper part of the lower scapular 
space terminates the fissure separating the upper aud the 
lower lobe. The line of this fissure pursues an oblique 
course to the fourth or fifth rib ou tlie anterior aspect 
of the chest. 

10. Infra-scapular Region. — On the right side the 
Inng extends from the upper boundary of this region 
to the eleventh rib, the liver rising to the latter poiut. 
On the left side the section contains a portion of the 
spleen. 

11. Inler-acapulnr Region, — The trauhea extends In 
this section to the fourth dorsal vertebra, where it bifur- 
cates. Below this point, ou the two sides, are situated 
the primary bronchi. 

12. AxiUary Region. — The sei^tioii corresponding to 
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this region contains u portion of the upper lobe with 
large bi-ODchial tubes. 

13. Iiifra-axiUary Eef/'um. — Thia is in relation to the 
upper part of tlie Hver ou the right side, and on the left 
side to a portion of the spleen and stomach ; the re- 
mainder of the section is occupied by lung. 

It i.s recommended to the student to become familiar 
wth the sections corresponding to the different regions, 
by dissections for this purpose, and tlie study of ana- 
tomical relations. Figs. 1, 2, 3, 4. 



Asking the student's careful attention to the intro- 
ductory considerations which have been presented, aus- 
cultation and percussion in health and disease, and the 
physical signs involved iu the diagnosis of diseases of 
the respiratory system and of the heart, will be consid- 
ered as follows: Chapter II., Percussion iu Health; 
Chapter III., Percussion in Disease; Chapter IV., 
Auscultation in Health; Chapter V., Auscultation in 
Disease ; Chapter VI., The Physical Diagnosis of Dis- 
eases of the Kespiratory System; Chapter VII., The 
Physical Conditions of the Heart in Health and Disease; 
Chapter VIII., The Physical Diagnosis of Diseases of 
the Heart; and, as properly embraced iii the scope of 
this treatise, Chapter IX. will be devoted to the Diag- 
nosis of Thoracic Am 




vith the fingers or with a pemuasor tind plexinioU^r— T)m 
normal veaioular raBonaooe on perensainn ; its distiaetivo cUftractare 
relating to inteDsityipiteli, and qualit; — 7ariHtionB in the chamcters 
of the normal vesion tar resonnni^e in difTerent parsons— Kelation of till 
pilchofresoDHncelu the vesicular i^uality — Tym pun iticresunanee over 
theabdoioeu — VuriatinaB of the normal redonance in the different re- 
gions of the chest — Enumeration of the regions in which the resonance 
on the two sides varies, and those in which it is ideotical in health — 
Influenee of age ou the normal resonaQeo— Inflnonce of the aets of 
respiration on the resonaoce. Rules in tlie prai'lice of percussion. 



Peri.'D3.sios may be performed with either the fiogerM 
(fiDger percussiou) or artificial instmmeuts (pleximetry). 
The fingers suffice for the study and in ordiuary prac- 
tice. InatrLimeuts are preferable only wiien it is desired 
tn produce Bounds to be heard at a distance, as in class 
illustrationa, and when, from tlio number of patients to 
be percussed, as in diapeusary or hospital practice, the 
frequent repetition of the blows renders the fingers tender 
and painful. The iustrnraents are a pleximeter and a 
percussor. A simple and convenient pleximeter is an 
oval disk of ivory or hard India-rubber, with projecting 
handles or auricles sufficiently lai^e and roughened on 
their outer aspect so as to be conveniently held by the 
fingers. The author has lately used with satisfaction a 
pleximeter consisting of a piece of hard rubber bent up- 
ward at one extremity, and ending in a handle. (Fig. 
6.) The best percussor is a double cone of caoutchouc 




When percussion is ptrformed witli thu fiugers, tlie 
[Ktlmur surfacii of one or more of tliosc of tlie left baud 



should be applied (o the chest, with pressure sufficient 
to condense the soft structures, au<] the blows are given 



with one or more of the fingers of the right hand l>ent 
at the second phalangeal joint so as to form a right 
angle. In giving the blows, the luovemeuts should Im? 
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, limited to tlie wrist-joiut, tlie eiida, uot the pulp, of the 
jMircussiug fiiigei-s being brought iuto coutact with the 
doraal surface of the finger or lingers applied to the ' 
chest. The percussing fingers should he withdrawu in- 
atantly the blow is giveu. The type of perfect percus- 
sion is the movement of the hammers when the iceys of 
a pianoforte are struck. The force of the peruuasioii 
should never be siifficieut to give pain to the patient ; 
generally either light or moderately foixiible blows suf- 
fice. The requisite tact in the performance of percuasion 
is acquired by a little practice. 

The first object iu the study of percussion is to become 
acquainted with the characters which are distinctive of 
the sound obtained thereby from the healthy cheat. For 
this object the percussion may be made either in the 
iufra-clavieular region of either side, or in the infra- 
scapular region, the sound iu these situations being 
louder — more intense — than in other regions. Percus- 
sion being performed, a sound or rcsiiuaace is produced. 
This souud or resonance is now to be analyzed with 
reference to characters derived from intensity, pitch, and 
quality. What are these characters? The intensity 
wilt depend, other things being equal, on the force of 
the blow ; the resonance is comparatively feeble with a 
slight, aud loud with a strong, percussion. Other cir- 
cumstances aflect the intensity, iri-espective of the force 
of the blow, namely, the volume of the lung, the elas- 
ticity of the costal cartilages, and the thickness of the 
soft parts which cover the chest. Owing to these cir- 
cumstances, the intensity of the resonance is by no means 
similar, in the same situation, in all healthy persons; it 
is eomi)aratively feeble in some and loud iu others. 
There is nothing distinctive of this normal resonance to 
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be dfrivcd fn)m luteiisity, and we sav, tlierefoi'e, that 
the iiiteiisily ia vurlabli'. 

Wbat is the pitch of this normal rtsiniauce? The 
pitch of a sound is always relative; ami, comparing this 
resonance with all the morbid signs obtained by percus- 
sion, it is lower iu pitch. We say, therefore, that the 
pitch of this normal resoaance Is low. The pitch, how- 
ever, is found to vary in different healthy persons. 

Wiiat is the quality of this normal resonance? Ithas 
a quality which is peculiar to it. In this respect it is 
not identical with any sound pro<hiced otherwise than 
by percussion over healthy lung either within or without 
the chest. The quality cannot, therefore, he learned by 
analogy, nor can it be described ; it can only be appre- 
ciated by direct observation. The peculiar quality is 
due to the fact that the resonance is from air contained 
iu the pulmonary vesicles. This arrangement causes 
the |>ecnliar quality, just as the construction of any par- 
ticular musical instrument causes the quality of tone 
peculiar to that instrument; hence, as it is convenient 
to give the quality a name, we call it the vesimtfnr 
<jiia!ity. This quality is not equally marked in all 
healthy i)ersons, i)eiug as a rule more marked in pro- 
portion to the intensity of the resonance. 

This vesicular quality, as ju at noted, is peculiar to the 
pidmonary resonance. An approximative representa- 
tion of it is obtained by perciiBsiog either a spouge or a 
loaf of bread. The latter gives a closer imitation than 
the former. Each of these articles affords a resem- 
blance to the vesicular quality of resonance, for the 
reason that it contains air iu an infinite number of small 
spaces, in this regard resembling the lungs. In order 
to represent this sign by percussing u loaf of bread, the 
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loaf filioiikl lu' fovi-Teil witli u napkin, in onier Ui l(?8seii 
the noise priKiiited by the wiutact of the finger or the 
]>ercussor, and thus to elieit better resonance from the 
air coutaiued i[i the interstices of the loaf. The upper 
cruat stands in place of the thoracic wall. The reso- 
nance elieiteil illustrates the lowiiess of pitch with a 
pretty close approiu^li to tin; pecnliar (juality of the 
normal vesicular resoiiauce. 

The iiormal resouaiK*, tbfii, obtiiiiied by pereuasiim, 
may Ite thus defined : 

A reaonaiK.t) of variable intensity, low in pitch and 
having a peculiar quality called vesinidar. The word 
vesicular is fi-eqiicntly erabracwi in the name of this 
healthy sign ; it is also called the normal resonance, the 
normal pulmonary resiinani,*, or the normal vesicular 
resonance. The last of these names is to be preferred. 

The normal vesicular resonance on perciiaaion, as has 
been seen, is not uniform in all healthy persons; not 
only is its intensity variable, but it varies in pitch and 
in the amount of vesicular quality,. This may be easily 
illnstrated by percussing successively in the same situa- 
tion, and with the same fortie, a series of persons who 
are assumed to be free from disease. Is there not in this 
fact au obstacle in practically determining this healthy 
sign? The fact ctccasiona no embarrassment for this 
reason : we determine, in each case, that the resonance 
is normal by a comparison of the two aides of the chest, 
perenssing in cori-eaponding situations on the two aidcH 
and with the same force. There is no ideal standuKl 
of the normal vesicular resonance, but, by comparing 
the two sides of the chest, the standard of health proper 
to each person is obtained. The laws of disease are such 
that, for all practical purposes, the stsiiidard of health is 
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ID thi-s way almost alwayu available. Notwitht^tandiiig 
the variations withiu the muge of health, the InwuessiQ 
pitch and the vesicular quality are sufficiently distinctive 
of this normal sign aa compared with the morbid signs. 

The pitch of the vesicular resouauee and its vesicular 
quality are in a uuifurm relatiou to each other; that is, 
the cuuditious giving risp to the peculiar quality also 
render the pitch low. In proportion as the vesicular 
quality is marked, the pitch is lowered, and, conversely, 
with diminution of the vesicular quality tlie pitch is 
relatively higher. This relation between the pitch and 
qualify will be fount! to hohl gitotl in the resonance 
modified by disease as well as in health. Another rela- 
tion may be here stated, namely, whenever, iu health or 
disease, a tympanitic quality is combined with tlie 
vesicular, and in proportion as the former predominates, 
the pitch of the resonance is raised. 

The piteh and quality of the normal vesicular reso- 
nance may be readily illustrated by percussing success- 
ively over the chest and the abdomen. The diiferent 
sections of the alimentary canal generally containing 
more or less gas, a resonance is obtained by percussion 
over the abdomen. This resonance is, of course, devoid 
of the vesicular quality ; in contradistinction to the 
latter, its quality is called tympanitic. This tympanitic 
resonance is not uniform iu all parts of the abdomen, 
but everywhere the quality is tympanitic, that is, non- 
vesicnlar, and the pitch is everywhere higher than that 
of the normal vesicular resonance. The tympanitic 
resonance over the stomach is generally high in pitch, 
and frequently has a ringing ur metallic intonation. 
The gastric tympanitic resonance recognized by these 
characters will be found to be involved frequently in 
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SLHinds priMJuced by percussing over the chest, Gaa in 
the cfficum gives a still liiglier pitch of resouance. Over 
the colon the resonance is lower than over the cfeciini 
and stomach, and it is still lower over the small intes- 
tine. In all these situationn, bringing the tympanitic 
in contrast with the normal vesicular resonance, the 
peculiarquality of the latter and its lowne,9a of pitch are 
rendered apparent. The term tympanitic resonance 
will be found to enter into the names of two of the 
morbid signs obtaineil by pereussion. 

Having studied the characters of the normal vesicular 
resonance, and become practically familiar with them by 
percussing different healthy persons, the student should 
study the variations which this resouance presents In 
the different regions of the chest. In doing this he 
acquires more and more tact in the performance of per- 
cussion, and becomes more and more familiar with the 
characters in general of the normal vesicular resonance. 

Supra, or Poat-claeUtiilar Region, — The resonance 
here varies ranch in intensity in different persons. The 
vesicular quality is raost marked in the central portions. 
Toward the sternal extremity the resonance acquires a 
tympanitic quality from the proximity to the trachea; 
it becomes vesiculo-tympanitic, a term which will be 
applied to one of the morbid signs. 

Cla.min.ilar Megion. — Near the sternum tlie resonance 
is somewhat tympanitic from the proximity to the trachea. 
At the central portion the vesicular quality is more or 
less marked, and the intensity is diminished toward the 
acromial extremity. 

Infra~c}avi(iviar Regian, — The resonance in this regbn 
is more intense than elsewhere, except in the axillary 
and the infra-scapular regions. The vesicular quality is 
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combineil with a tympanitic fjuality towaifl the alenium, 
the latter being derived from the [irimarv aud sceoiidary 
bronchi. As always when the vesiciular aud the tym- 
paaitic quality are «>mbijieil, the pit«h is raised. This 
combinatii 11) in health and disease is recofrnized -by the 
intensity, pitch, and i|na]ity. 

Scapu/ai- Region. — The resonance iii this rtgion is 
uotably Ife.s intense- than iu the infra-clavlciilar region, 
owing tu the presence of the acapnia and its muscles. In 
proportion as the intensity is loss, the vesicular quality 
is le-w marked. The resonance in healtJi, however, is 
quite sutticient for morbid signs to Ije available in tin's 
situation. 

IntersGapitlar Me^ii. — The resunantic hi this region 
is weak in comparison with otlier regionSj except the 
scapniar, owing to the muscles which here cover the 
chest. In the upper jiart of the region the resonance is 
somewhat tympanitic from the relation to the trachea 
and bronchi. 

Mammary Set/ion. — The right aud the left mammary 
region are to be studied with reference to differences 
relating to the liver and the heart- On the right side, 
from the fourth rib downward, the i-esonanee ie dimin- 
ished, the convex extremity of the liver extending up to 
this height. At or a little lieluvv the lower border of 
this region on the mammary line, that is, a vertical line 
pa-ssing through the nipple, resonance ceases, the lower 
lobe of the right lung not extending below this point. 
Between the third and fifth ribs on this side near the 
sternum, the resonance is diminished, from the presence 
of a portion of the right auricle and ventricle. On the 
left side the resonance is diminished, within the prsecor- 
dial space. This space extends vertically from the third 
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rill to tlio fifth intercitstul spaw, and lioriKoii tally from 
the sternum to a point at or a little within tlie mammary 
Hue. The resonance is ainsiHerably diminished within 
what is called the sui>(;rfioial (ranliac space. This spnce 
may be represented by a right-angled triangle, the right 
angle formed by a vertical line drawn from a point on 
the median line intersected by a horizontal line connect- 
ing the fonrth rilis, and a Imrizontal line intersecting 
the point of a(>ex-beat in the fifth intercostal apace; an 
obliqne line drawn from tliu centre of the sternum on a 
level with the fourth rib and the point of the apex-i>eat 
forms the hypothennse of the right-angled triangle. 
This oblique line is, in fact, a onrved, not a straight 
line (vide Fig. 1, p. 35), the convexity looking t<i the 
left side, Pjaotically, however, it is near enough to 
accuracy to consider it the hypothennse of a right-angled 
triangle. Within this space the heart is in contact with 
the thoracic Avail. Ontside of this sjwce and within the 
priecordia the heart is covered with Inng, and the i-eso- 
nance on percussion is less diminished. It is a nsefnl 
exercise for the student to ob.'^rve the diminution of the 
area of the superficial cardiac space by a forced inspira- 
tion, as determined by pcrenssion. Aside from the 
presence of the heart and the convex extremity of the 
liver, the resonance over the mammary is less than in 
the iufra-clavicular region, being diminished by the pec- 
toral muscle, which vai'ies considerably in bulk in dif- 
ferent {lersons, and in women by the mammary gland, 
the size of the latter varying very much in different 
women. The development of the niamnue, however, is 
never so great as to pi-eclnde the useful employment of 
percussion in this region. 
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Infr(i-iiiavimai-g Rei/iun. — In tbis i-eginti, as in the 
regiou above it, the two sides present notable Jiffereoces 
owing to the situation of the organs below the diaphi-agm. 
On the right side, over the greater part, and sometimes 
the whole of this regiou, resonance is wanting, that is, 
percussion gives flatness. It is easy to delineate the 
Iwnndary between the lower border of the right lung 
and llie liver, or, as it is railed, the line of liepaiicjlat- 
ness. It is also easy to distinguish above this line the 
height to which the npper extremity of the liver ex- 
tends, or, as it is called, the line of hepfUte. diiineas. The 
situation of both these lines varies considerably in dif- 
ferent healthy persons. The distance between the two 
lines is from one to two inches. Both lines are affected 
considerably by a forced inspiration and a forced expira- 
tion. A forced inspiration depresses the line of flatness 
about one and a half inch, A forced expiration causes 
the line to rise from two and a half to five and a half 
inches. The distance, therefore, between this line at the 
end of a forced expiration, and at the eud of a forced 
inspiration varies from four to seven inches. With ref- 
erence to the practice of percussion, as well as for the 
purpose of verification, these points should be studied. 
Not infrequently percussion over the right infra-mam- 
mary r^ion yields a tympanitic resonance due to the 
distention with gas of the transverse colon. 

On the left side, the resonance in this region varies in 
different persons, in the same persons at different times, 
and in different portions of the region at the same time, 
the variations depending on the organs below the dia- 
jihragm. Flatness is caused by the extension of the left 
lobe of the liver into this region about three inches to 
the left of the median liuc. The left portion of the 
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region is in relatiuu to tlie spleen, an ot^au which varies 
cnusiderably in size in health as well as disease, its aver- 
age dimensions lieing alwut four inches in length and 
three inches in width. Between the spleen and the liver 
lies the stomach, the volume of wbieh is constantly fluc- 
tuating, owing to its varying solid, liqnid, and gaseous 
contents. Disteation of the stomach with gas oc'casions 
a tympanitic i-esonance which frequently is transmitted 
above iuto the mammary r^ion in health as woll as in 
diseaBe. The space corresponding to the spleen is deter- 
mined by the vesicular resonance above and the tym- 
panitic resonance below, the latter boundary, however, 
not being very reliable on aecoiiiit of the ready conduc- 
tion of tympanitic resonance for a certain distance. 
The distention of the stomach with solid or liquid con- 
tents, of course, occasions flatness. The study of the 
infra- mammary regions with reference to the varia- 
tions in resonance arising from the relations to the urgjins 
below the diaphmgm, is of much utility from the prac- 
tice, as well as the knowledge, which it involves. The 
exercise, of endeavoring to define the l>oundaries of these 
differeut organs in healthy persons, will be of great ser- 
vice to the student in acquiring tact in percussion, aud 
in discriminating differences in the sounds obtained by 
this method. 

Sternal Regions. — In the upper sternal region, that 
is, above the lower margin of the second rib, the re- 
sonance is non- vesicular, being derived from air iu the 
trachea above the point of bifurcation. Being non- 
vesicular, it is, of course, tympanitic, inasmuch as the 
resonance is always tympanitic in quality if wholly de- 
void of the vesicular quality^ Between the second aud 
third ribs, the inner borders of the two lungs approxi- 




mating, the i-esonance has a vesicular ijuality more or 
lesa marked ; but owing tu the remnant of the thymus 
glaud, together with adipose suljstance, and the ])rescuoe 
of the large vessels, the resonance is not intense in this 
situation. Below the third rib the i-esonance has modi- 
fications due to the combiuatioTi of several different 
orgaus sitnated beueatli the lower sternal region. Ou 
the right side of the mesial line is the inner border of the 
right lung, the greater part of the right and a portion of 
the left ventricle of the heart lying lieneath ; a portion of 
the liver extends into the lower part of this region, and a 
portion of the stomach when distended. The restmauce 
thus varies in diflerent situations, and often presents a 
mixed charaeter. It is a usefnl exercise to endeavor to 
define by percussion the boundaries of the several 
oi^;an3 which are here in juxtaposition. 

Jnfra-seapidar Regions. — The resonance below the 
scapula 13 intense as compared with that over the 
scapula, and the vesicular quality is marked. The re- 
sonance extends to the eleventh rib, which is the lower 
boundary of the lung. On the right side, at or near 
this point, is the line of hepatic flatness, hepatic dnlne.s.s 
extending from one to two inches above this line. The 
line of hepatic flatness and of hepatic dulness is lowei-ed 
from one to two inches by a deep inspiration, and raised 
by a forced expiration. On the left side the resonance 
may receive a tympanic quality from the presence of gas 
in the stomauh. 

Latei-al Regions. — In these regions the resonance is 
relatively inteuse, and notably vesicular. On the right 
side the line of hepatic flatness is at the eighth rii>, 
hepatic dulness extending above this line as in front 
and Iwhiiid. On the left side the resonanw mav Jie 
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rendered somewhat dull by the presence of the spleen, 
hut it ofteu has a tympanitic quality from the preseiiue 
of gas in the Htomaeh. 

As has beeu stated, the normal vesicular resouance is 
not in all persons identical as regards intensity, pitch, 
and quality. There is, therefore, no fixed standard in 
these respects by which we can determine whether the 
, TL'Sonauce be normal or not. The standard proper to 
each person is to be ascertained by a comparison of the 
two sides of the chest; each person, in other words, 
furnishes his own standard of health. But it is to be 
observed that all the regions do not normally correspond 
in respect of the resonance on the two sides. In the 
following regions the resonance is notably dissimilar on 
the two sides : The mammary, the infra-mammary, the 
infra-axillary, and the infra-scapular. There is less di.s- 
parity in the resonance on the two sides io the following 
regions : The supra-clavicular, clavicular and infra- 
clavicular, the scapnlar and inter-scapular, and the 
axillary. In some of these regions, however, the reson- 
ance differs, and it is of practical importance to note the 
dissimilarity which thus lielongs to health. This state- 
ment applies especially to the infra-clavicular region, a 
region which, as will be seen hereafter, is of great im- 
portance with reference to the signs of phthisis. In 
this region the resonance on the left side is somewhat 
more intense, more vesicular, and lower in pit«h than is 
the resonance on the right side; per contra, the reson- 
ance is less intense, less vesicular, and higher on the 
right side. This account of these points of disparity 
between the two sides is based on an analogy of recorded 
observations in a series of healthy persons.' The stu- 

1 Vile Phjflieal Exi>l"ruli(in of the Cheat, by the Autliw, 1856. 



dent sliuuld betsinie practically familiar with llie normal 
diffcreuces between the two sides, and in becoming no, 
the practical experience acquired in performing jiercus- 
sion will be of use. 

Tiie normal reaonanee is affected by age. In early 
life, when the costal cartilage.^ are flexible and elastic, 
the resonance is more intense and lower iu pitch than in 
old age, when the cartilages are rigid and the vesicular , 
structure of the luug more or less atrophied. 

The ["esonance varies cousiderably In the different 
regions at the end of a full inspiration and at the end 
of a forced expiration. With regard to this disparity, 
the following is an extrant from a work on physical ex- 
ploration, published by the author in 185G : 

" The percnssion-sound may also be found to vary at 
different |>eriods of an act of respiration in the same 
individual. The quantity of air contained within the 
air-cells, and consequently the relative projKirtion of air 
and solids, are by no means equal afVera full inspiration 
and after a forced expiration. The ditJerence in lung 
expansion may occasion an appreciable disparity in re- 
sonance, according as the percussion is made at the con- 
clusion of a full inspiration or a forced expinition. 
The disparity is not appreciable uniformly in different 
persona. This fact I have ascertained by noting the 
results of examinations made with reference to the point. 
When it docs exist, it usually consists, contrary to what 
might perhaps have been anticipated, and the reverse of 
what is usually stated in works on physical exploration, 
in diminished resonance and elevation of pitch at the 
conclusion of inspiration. This is probably to Iw ex- 
plained by the greater degree of tension of the lungs 
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and thoracic walla prodiiwul by iuspiration voluntarily 
prolonged and tnaintaiiied — a condition presenting phys- 
ical obstacles to sonorous vibrations more than sufficient 
to counterbalance the increased proportion of air within 
the cells. It Is a curious fact, worthy of uotice, that 
the two aides of the chest are not always found to be 
affected equally as regards the percnssion-sound, al the 
conclusion of a full inspiration, contrasted with that 
after a forced expiration. I have observed the contrast 
to be more striking on the right than on the left side; 
and in one instance ou the left side the resonance was 
less intense and somewhat tympanitic after a full inspi- 
ration, while on the right side the opposite effect was 
produced, and the sound became qnite dull after a forced 
expiration. In view of these variations in a certain 
proportion of instances incident to different periods of 
a single act of respiration, in some eases of disease in 
whicli it is desirable toobserve great delicacyin the cor- 
respondence of the two sides, pains should be taken to 
percuss corresponding points at a similar stage of respi- 
ration, and the close of a full inspiration is, perhaps, 
the period to be preferred. Ordinarily, the liability to 
error from this source is obviated, either by repeating a 
series of strokes, first on one side and next ou the otlier, 
or by percussing both sides repeatedly in quick succes- 
sion, in onler mentally to obtain the average intensity 
and other characters of the sound dnring the successive 
stages of a respiration. The instances of disease, how- 
ever, are e.-ceeedingly rare, in which such nicety of dis- 
crimination is important." 

Prof, Da Costa has recently studied more fully the 
variations in this respect in the different regions in dis- 
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esse as well im in liealtli, and he lia'^ clistingtiished this 
as " respiratory pfrciissinii."' 



Rales in the Practice of Percussion. 

1. Prior to a comparison of the two aides of the chest, 
as regards the resonance ou peruussiou, either in health 
ordisease, an examination liyinepuctiuu .-jhonld l>emade, 
in order to determine wlietlier there be any deviation 
from the normal conformation. In what has been stated 
concerning percussion in health, it is assumed tliat the 
cheat is symmetrical. Want of symmetry may be due 
to congenital deformities, and to those caused by rachitis, 
chronic pleurisy, cnrvature of the spine, and injuries. 
Any deviation from the normal couformalion will affect 
more or less the resonance in cori'espondiug regions on 
the two sides, l^ne allo^vance is to be made for want of 
symmetry in determining morbid signs, and often the 
existence of these cannot be determined with positive- 
ness when there is considerable deformity. The signs 
obtained by auscultation are less affected by want of 
symmetry than those obtained by percussion. 

2. Attention to the position of the person examined 
is important with reference to the normal symmetry of 
the chest. If the person be standing or sitting, the 
position should be upright and the shouldei-s bronght to 
a level. A little inclination of the body to one side, or 
a depression of one shoulder, will be found to affect 
perceptibly the normal resonance, when Ihe two sides 
are compared. If the body be recumbent, it should be 
as nearly as po.ssible on a level plane. These conditions 

1 Ti'le work nn Diagnoais, foHrth alitioii, 187(1. 
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are iu(lis]jeasable for a nice compari,*jn of tho two sides 
either in Iiealth or disease. 

3. In making a nice comparison, the person who per- 
cusses should be, as iiearly as possible, either in front or 
behind the person pereuasud. Percussion made by one 
standing or sitting by the side of the person percussed 
is almost certain to produce disparity in resonance. 

4. Percussion made successively on one side and the 
other side must be iu all respects the same in regard to 
the mode, the force of the blow, and the situation. A 
light percussion on one side, and a strong percussion on 
the other side, will, of course, cause a disparity in the 
intensity of resonance. The percussion must be made 
in succession at points as nearly as possible equidistant 
from the median line, and from the summit or base of 
the chest. With reference to great nicety, the percus- 
sion, if made on the rib or intorcostal space on one side, 
must be made on the rib or intercostal space on the 
other side. Great nicety of comparison also reqnires 
that if percussion be made on one side during the act 
of inspiration, it should be made on the other side during 
this act. The signs of disease, however, are generally 
HO well marked that very close attention to these points 
is not ne<ie3sary. 

5. A series of blows in rapid succession (5 or 7) is 
to be preferred to one or two, in practising percussion, 
difference iu intensity, pitch, and quality being thereby 
better appreciated. 

6. Percussion may be made lightly or forcibly, the 
former being called superfii'ial, and the latter deep per- 
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cusMioii. With light blows the resoiianoe cotnes from 
the superfiL'ies of the lung and from within a timited 
area. With forcible blows Uie resonance is fi-om a 
greater depth and a wider space. The result of these 
different modes of practising perciiasion may be illue- 
trated within the proicordia in health. Comparing the 
resonance over the superficial cardiar space with that iu 
a corresponding situation uu the right side, dulnesB is 
more marked with light than with forcible blows, the 
resonance from the latter eomiug from a wider area. On 
the other hand, comparing the resouaiiee over the deep 
cardiac space, dulness is more marked with forcible than 
with light blows, owing to the presence of lung between 
the heart and the walla of the chest. This rule is of 
importance in its application to percussion in disease. 



7. Percussion over the anterior portion of the chest, 
the person percussed leaning against a door, a broad 
partition, or a lathed wall, gives an increasai intensity 
of resonance. While it may be sometim&s useful to 
resort to this procedure in the practice of percnaaion, it 
is, as a general nile, to lie avoided. 



PEltCUSSION iN DISEASE. 

Snumemtion of the aigne of dieease furniubed by percuBaion — Require- 
maoM for a prnutical knowladga of these signa— The diatinutive char- 
actere of the morbid plijBical conditioiie represented by, imii the 
ditfareat diaeiisea into the diugaosiB of which enter, tlie Bigns, Bever- 
allj, ta wit, 1. Ahseni^ of reKinance or Satnesa ; 2. Diminialied reso- 
aaace; 3. Tyinpunitic resonance; 4. Vssieula-tjmpanitic reaonancei 
5. Amphoric rBBonanoe i B. Cracked- metal resocftnoe — Sense of resist- 
ance felt in the practice of penmaaion, as a morbid aign. 

Percussion in <asea of disease furnishes sigDs whicli 
represent morbid physical conditions incident to the 
different pulmonary affetlious; with these physical con- 
ditions and their relations to pulmonary affections tlie 
student is supposed ti> be familiar {vide page 20 et seg.). 

The signs of disease furnished by percussion are 
resolvable into six, namely : 1. Absence of resonance 
or flatness ; 2, Diminished resonance or duloesa ; 3. 
Tympanitic resonance ; 4. Vesiculo- tympanitic reso- 
nance; 5. Amphoric resonance, and 6. Cracked-metal 
resonance. The two last named signs are properly 
varieties of tympanitic resonance, but it is most conve- 
nient to consider them as distinct signs. 

Knowledge of these six signs sufficient for their 
availability in physical diagnosis requires,^r-^, a prac- 
tical acquaintance with the characters which distinguish 
each from the others, as well as from tlie normal reso- 
nauce ; and xecand, a clear apprehensiou of the signili- 
cauce of each, that is, the morbid physical conditions 
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which they Boverally represent. Uuder these two as- 
pects the aigus will now be considered. 



1. Absence of Eesoaanoe or riatnesH. 

This sign is eiifficiently defined by its narno. It is 
absence of resonance or sound. Nothing is heard but a 
noise such as may be produced by percHssing over a 
solid mass, for example, a linih compiled of muscle and 
bone, or over a collection of liquid, for example, the 
abdomen iu hydro-peri toneuni or ascites. There being 
no resonance or sound, the sign has no cliaractcra per- 
taining to pitch or quality. It may l)e illustrated on 
the healthy chest by percussing in the right infra-mam- 
mary region below the line of hepatic flatness. 

There are four chisses of morbid phyEical conditions 
giving rise to flatness on ])ercussion, namely, 1st, the 
presence of liquid either in tiie pleural sae or in pulmo- 
nary cavities; 2d, liquid filling the air-vesicles; ;M, 
complete solidification of lung ; and, 4th, a tumor 
within the chest. Flatness on percussion over the chest 
always represents one of these morbid physical condi- 
tions. 

These conditions are incidents to different diseases, 
as follows : 

lat. Liqtiid in the pleui'al cavity is incident to pleu- 
risy with eifusion, empyema, and hydmthorax, A 
collection of pua constitutes pulmonary abscess, and 
phthisical cavities, or those caused by circumscribed 
gangrene, may become filled with morbid liquid pro- 
ducts. 

2d. Serous effusion into the air-vesicles constitutes 
pulmonary (edema. Liquid blood extravasated charac- 
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terizea hemorrhagic iufarctus, pulmonary hemorrhage 
or piilmouary apoplexy. Pus infiltrating more or less 
of the parenchyma may be derived from an abscesa 
either withiu the lung, or elsewhere, for example, the 
liver, aiid from the pleural cavity in empyema when 
perforation of lung takes place. 

3d. Solidification of luog occurs \a pneumonia from 
an exudation within the air-cells ; it is produced by 
condensation from compf«ssion by liquid or air in the 
pleural sac, the pressure of a tumor, and by collapse; 
it exists in cases of phthisis, in interstitial pneumonia, 
and in carcinomatous infiltration of lung. 



4th. Tumors with 
for example.?, aueuri 
proportion to their si 
the lung, as well 



n the chest arc of different kinJs, 
isms and cancerous growths. In ■ 

they occupy space belonging to 
condensing the latter by pressure. 



Flatness may also be caused by the encroachment of 
oi^ns situaterl below the diaphragm upon the thoracic 
space, as in cases of enlargement of the liver and 
spleen . 

Flatness on percussion in ail these conditions is the 
same. The sign alone does not enable us to discrimi- 
nate the conditions from each other, nor to determine 
the existing disease. 

Finding thi.s sign present, the particular condition 
and the disease in eacli case are to be determined by the 
situation of the flatness, its extent, the a.ssociated phy- 
sical sigus furnished by auscultation, together with the 
other methods of exploratiou, and by the symptomatic 
phenomena. 
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2. Diminislied Resonance or Salness. 

The reaonaiice on percussion is di mi Dished, ijr there 
is duiness, when the solids or liquids within the chest 
are morbidly increased without increase in the quantity 
of air, the increased amount of solids or liquids not 
beiug suffioicnt to cause flatnea,?. Diminution of air 
without increase of either solids or liquids, as in collapse 
of pulmonary lobules, also gives rise to dnlness. We 
may formularize the physical conditions by saying that 
they consist in an abnormal proportion of solids or 
liquids over the air in the pulmonary vesicles. 

Dulness varies in degree. It may be slight, mode- 
rate, considerable, or great. These adjectives of quan- 
tity express sufficiently the variations in this regard. 
The degree of dulness corresponds to the amount of the 
relative disproportion of solids or liquids over the air 
within the chest. 

The pitch of sound is higher than that of the normal 
resonance of the persona percussed. This is invariable; 
with dulness there is always more or less elevation of 
pitch. The quality is altered only in amount; there is, 
of course, less vesicular quality in proportion as the 
intensity of the resonance is diminished. 

Tlie characters which distinguish this sign, thus, are, 
leasenctl intensity of raaonance, elevation of pitch, and 
weakened vesicular quality. 

The morbid conditions giving rise to this sign are 
those which, existing in a greater degree, give rise to 
flatness. Morbid products within the pleural sac, 
serum, pus, lymph, if not sufficient to cause flatness, 
give rise to dulness. The sign, therefore, occurs in 
pleurisy, empyema, and hydrothorax. The same is true 
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of pulmonary tedema, hemorrhagic iofarctua, pulmo- 
nary hemorrhage, and purulent iufiltratiou of lung. 
Solidification of lung, when not complete, occasions 
duluesa; heuce it is a sign in pneumonia, vesicular and 
interstitial, in phthisis, in condensation of lung from 
compression, in collapse of pulmonary lobnles, and in 
carcinomatous infiltration, A tnmor within the chest, 
not sufficiently lai^ to cause Hatness, gives rise to 
dulneaa. 

There are, however, some conditions giving rise to 
dulness, which are never sufficient to cause flatness. 
Pulmonary congestion limited to a lobe may diminish 
the resonance appreciably. The dulness may exist in 
the first stage of pneumonia, before solidification from 
pnenmonic exudation has taken place. A layer of 
lymph upon the pleural surfaces causes dulness after 
the liquid effuaiou in pleurisy lias i>een removed, and 
after the vesicular exudation in pneumonia is absorbed. 
Dulness may also be caused by a considerable accumu- 
lation of mucus or coagulated blond within the intra- 
pulmonary bronchial tubes. 

The particular morbid condition which gives rise to 
dulness cannot be inferred from the characters of the 
sign : the sign only denotes that some one of the dif- 
ferent morbid conditions exists. The condition which 
exists in each case, and the disease, are to be determined 
by the situation, extent, and degree of dulness, taken 
in connection with the information derived from other 
methods of exploration than percussion, together with 
tile history and sym|itoras. 
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3, Tympanitic Resonance. 

Resonance is tympauitic whenever it is entirely devoid 
of vesicular quality; io other words, any resonance 
which is non-vesicular is tympanitic. The leading dis- 
^tinctive character of the preceding sign (dulness) relates 
to intensity, whereas, the leading distinctive character 
of this sign relates to qpality, Tympauitic resonance 
derives no distinctive character from intensity; it may 
be either more or less intense than the resonance of 
health in the person percassed. This point is to be 
emphasized, inasmuch as with many the idya of tym- 
panitic resonance involves increased intensity of sound ; 
a resonance, be it never so feeble, if it be non -vesicular, 
is tympanitic. If, however, the resonance be quite 
feeble, it is not always easy to determine whether there 
be, or be not, any appreciable vesicular quality. As 
regai-ds pitch, a tympanitic resonance is higher than the 
normal vesicular resonance. If there be any exceptions 
to this rule, they are e.\tremely infrequent. The tym- 
pauitic resonance over different parts of the abdomen 
is always higher in pitch than the resonance over healthy 
lung. 

The following are the morbid physical conditions 
which give rise to tympanitic resonance: 

l.st. Air in the pleural cavity. It is, therefore, a 
sign of pneumothorax. Frequently in this affection 
the tympanitic resonance is more intense than the re- 
sonance of health, the pitch being always more or less 
raised 

2d. Pulniouary wivities containing air. It occurs, 
therefore, in cases of phthisis. In this disease the tym- 
panitic resonance is limited to a circumscribed space cor- 
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responding to the site and size of the cavity; whereas, ia 
pueumothorax, it frequeDtly exists over a considerable 
part or the whole of the affected side of the chest. 

3d. Complete solidification of the whole or a part of 
the upper lobe of lung. The tympanitic re8ona.uce 
under these circumstances must be derived from the air 
in the lower part of the trachea and the bronchial tubes 
exterior to the lungs. This is the explanation of the 
sign in the second stage of pneumonia affecting an upjwr 
lobe, and in certain cases of phthisis prior to the stage 
of excavation. Dilatation of the intra-pulmonary bron- 
chial tubes, with solidilication surrounding them, as in 
some cases of interstitial pneumonia or cirrhosis of lung, 
may give rise to tympanitic resonance. 

4th. Conduction of resonance from the stomach or 
colon containing air or gas. A ga'^tric tympanitic reso- 
nance is frequently conducted over a part, and sometimes 
over the whole, of the left side of the chest. This is 
more likely to occur wheu the left lung is solidified. 
On the right side la's frequently a tymjmnitic resonance 
may be conducted upward from the colon to a greater 
or less extent. 

TymjMinitic ix=*i>nancc may be illustrated by percus- 
sion over the hollow abdominal viscera of the abdomen, 
provided they i^ontain air or gas. The sign may be 
imitated by peroussing an intiated bladtler or India- 
rnbber balls. The pitch will be found to vary accord- 
ing to the size aiid the degi-ee of inflation of the bladder 
or balls. To illustrate this resonance in proximity to a 
Vesicular resonantsi produced artiiicially, one-half of the 
soft portion of an oblong loaf <>f bread may be removed, 
leaving intact the upj^r crust. I'ercns.'siou over this 



PBBCUaSION IN UISHASK. 



Iiiilf of the loaf illiistratea the tynii>aiiitic, and over tbo 
other lialf the vesicular, resonaiii'e. 



4. Vesiculo-tympanitic Resonanoe. 

This iiame was propDsed by the author many years 
ago to denote a sign with the following distiuctive char- 
acters : The resonanoe increased in intensity; thetjuality 
a combination of the vesicular with a tympanitic, and 
the pitch liigh in propi.irtiou as the tympanitic quality 
predominates over the vesicular. 

The sign represents especially one morbid physical 
condition, namely, an abnormal accnmulatiou of air in 
consequence of dilatation of the air-vesicles — that is, 
pulmonary or vesicular emphysema. The sign is also 
present in interstitial or interlobular emphysema. The 
relation of the sign to these affections renders it of great 
valne in physical diagnosis. 

A vesiculo-tympanitic resonance is obtained when the 
pleural sac is partially filled with liquid, by percussing 
over the lung on the affocled side. Although the pres- 
sure of the liquid diminishes the volume of the lung, as 
a rule it yields this sign. The resonance is vesiculo- 
tympanitic above the liquid when the latter is sufficient 
to fill a third, a half, or even two-thirds of the intra- 
thoracic space. The sign is also obtained over the upper 
lobe when the lower lobe_!s solidified in the second stage 
of pneumonia, and over the lower lobe when the upper 
lol)e is solidified. 

A loaf of bread may be used to illustrate a vesicnlo- 
tymi^nitic resonance, as follows: By means of a hollow 
cylinder remove longitudinal sections in one-half of the 
loaf, leaving the crust intact. The spaces thus produced 
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yield a tympanitic resonance, and the porticms which 
gurround these spaces give the vesicular resouauce. The 
vesicular and the tympanitic quality are thus combined, 
with elevation of pitoh and iucreaseil intensity; over 
the other half of the loaf the resonance is purely vesicu- 
lar. Anotiier method of illustrating this sign out of 
the body is to inflate the human lungs, or the lungs of 
the sheep or calf, considerably beyond the limit of a 
normal inspiration. Inflated beyond that limit the 
emphysematous condition is produced, and the reso- 
3 that condition. 



5. Amphoric B,e so nance. 

Resonance is said to be amphoric when it has a 
musical intonation analogous to that produced by blow- 
ing over the mouth of an empty bottle. An amphorio 
sound is easily illustrated by filliping the cheek made 
tense, the mouth not completely closed, and the jaws 
separated, as is done when the sound of a liquid tlowing 
from a bottle is imitated. By varying the size of the 
cavity of the mouth, the amphoric sound thus produced 
may be made to vary ranch in pitch. This illustration 
exemplifles the mechanism of the sign iu disease. 

The sign represeuts a pulmonary cavity which is gen- 
erally phthisical. The conditions, aside from the exist- 
ence of the cavity, are, rigidity of its walls, so that 
they do not collapse, tlic presence, of course, of air within 
the cavity, and free communications with the bronchial 
tubes. These accessory conditions are not constant, so 
that an amphoric resonance over a cavity is sometimes 
found, and at other times wanting. Directly after 
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having bet-ii wuiitiog, it may bt- reproduced if the patient 
expecloratp freely. 

When percussion is made with reference to this sign, 
the month of the patient should be open, and one or two 
rather forcible blows are better than a series of four or 
six. The amphoric sound may be often distinctly per- 
ceived if the ear be brouj^ht into close proximity to the 
[mtient's open mouth, when the sign is not appreciable 
otherwise. It may be rendered still more distinct by 
meaos of the binaural stethoscope, the pectoral extremity 
being close to the mouth of the patient. 

As a cavernous sign the amphoric resonance is very 
reliable; but it does not invariably denote a pulmonary 
cavity. It is obtained in some cases of pneumothorax, 
the pleural space filled with air forming a cavity which 
communicates with the brouchial tubes through a perfo- 
ration of the lung situated above the level of the liquid. 
It is sometimes obtained over a solidified portion of lung 
situated in close proximity to a primary bronchus, the 
resonance being derived from the air within the latter. 
It is occasionally produced by percnasing over the site 
of the primary bronchus in the second stage of pneu- 
monia affecting an upper lobe. In children, owing to 
the yielding of tlie costal cartilages, it may even be pro- 
duced in health over a primary bronchus. In all these 
exceptional instances the associated sigus and symptoms 
will prevent the error of attributing the sign to a pul- 
monary cavity. 

This sign is properly a variety of tynijianitiiiresonauce. 

6. Cracked- metal Resonance. 

The uiuuc of this sign, exjTressing an uualugy to the 
sound protluctnl by striking a cracked metallic vessel, 
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dtjuutt's its peculiar character. It may be iiiiitutf*! by 
folding the hands so as to form a cavity aod striking 
thera upoo the kiieti, in the familiar trick of producing 
in this way a sound as if metal coins were between the 
palms. This illustration also exemplifies the mechanism 
of the sign also for this reason called the money-jiiigle 
or cracked-pot sound. Like the sign last described, it 
is a variety of tympanitic resonance. 

The cracked- metal, like the amphoric, resonance repre- 
sents geuerally a phthisical cavity. Percussion is to be 
made in the same way as for the production of the am- 
phoric i-esonance, and, like the Iatt«r, the crack ed-inetal 
character is often perceived if the ear be brought close 
tfl the patient's mouth when otherwise it is not appreci- 
able. 

The cracked-metal and the amphoric resouanee are 
often associated ; and tlie statements made with respect 
to the exceptional instances in which the latter is pro- 
duced, without the existence of a pulmonary cavity, will 
apply equally to the former. 



In addition to the acoustic phenomena produced by 
percussion with the tingers applied to the chest instead 
of a pleximeter, an abnormal eeiw oj resistance is felt 
in certain conditions of disease. In health, with a 
somewhat forcible percussion, the walls of the chest are 
felt to yield in proportion as the costal cartilages are 
flexible. This yielding is diminished or ceases when a 
collection of liquid in the plenral cavity, or liquid in 
the air-vesicles, and solidification of lung, oifer a me- 
chauiual obstacle thereto. Au abnormal sense of resist- 
ance on pei-cnssion, thus determinable by comparison of 
the two sides of the chest, is a sign representing some 



72 PERCUSSION IN DISEASE. 

one of the morbid physical conditions just named. 
This properly belongs among the signs obtained by 
palpation. The sign is to be taken in connection with 
other signs in determining the condition which exists in 
particular cases. 
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Iiupurtnuue ol' tlie aluiiy ur llie auuculUilury HniiiiilK id lieulth— Irumt:- 
tliata and mediatB nowultation— Aiivantjige.-t of tliB binaural BMth(i- 
ewpe—Rules to l>» obsarred in Buscultatlon — lliviaions of the study uf 
ausculCatioD in health— The iiiiraial lar^ngea] and tracheal respira- 
tion — The [lormal vttstoulitr tnuriiiur; ita dlstinftive eh&racters, and 
the TaHations id the different regions ou thv eamo aide, and in eor- 
rcspondin^ regions an the twu sides uf (he chest— The nermal Toeal 
resonance —The laryngeal rind tracheal voice aod whisper — The nor- 
mal thoracii; voual resouauce iind fremitus; the distinctive characters 
of each ; tlis variatiutie in dilTereiit regions on tlie same side, itnd iu 
corresponding regiana on the t«-o sides of the chest— The normal 
broachial whisper, with iCe variations In differeDt regiaus on the same 
side, and in corresponding regions on the two sides of the chest. 

The term auscultation, limited il ibi applicatioD to 
the respiratory syalem, deuotes the act of listening to 
the normal and abnormal sounds produced by reapira- 
tion, voice, and cough. In this and the uext chapter, 
the method of exploratiou thus named will be con- 
sidered in its application to the respiratory system; it 
will be considered subsequently as applied to sounds 
relating to the circulatory system. 

The study of auscultatoiy sounds in health is essen- 
tial as preparatory for the study of auscultation in dis- 
ease. The student must be familiar with the normal 
sounds before undertaking to become acquainted with 
those which represent morbid conditions. Ample time 
and attention should be given to (he study of ausculta- 
tion in health. The omission to do this is a frequent 



i^iise uf difficulty aud waut of etiocess lu uttaiuiug to 
a aatisiaetorj- proficiency iu physical diaguusiH. The 
practical skill required id dinguosis may be ubtftined iu 
advance by devoting sufficient study to the healthy 
cheat before entering on the study of the auscultatory 
sigus of disease. Moreover, as will be seen, some of 
the most important of the morbid sigu^ have their ana- 
logues in certain normal sounds pertaining to the re- 
spiratory system. 

Auscultation is either immediate or mediate. It is 
immediate when the ear is applied directly to the cheat, 
which may l)e either denuded or eovei-ed with a cloth or 
a single thickuess of clothing. It is mediate wheu the 
souuds are conducted to the ear by means of an instru- 
ment called a stethoscope. The student should practise 
both immediate uiid mediate auscultation. The direct 
applicutiou of the ear to the chest euffices for diagnosis 
in many cases of disease ; but there are sometimes 
objections to this by the patient on the score of delicacy, 
and by the auscultator i.m the score of the uucleauliness 
of the person examined. There are certain parts of 
the cheat which cau only be explored by the stetho- 
scope, aud this instrument has the advantage of cir- 
cumscribing tlie space whence the auscultatory souuds 
are derived. Moreover, by means of the stethoscope, 
which is t*) l)e preferred over the great variety of in- 
struments heretofore in use, the souuds are heard much 
better than by immediate auscultation. 

The stetliO'^cope which is to be preferred conducts the 
souuds into both ears, that is, it is binaural. In this 
consists its great nuperiority. At the present time what 
is known as Caniniann's stethosoipe' seems to combine 
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more recomnieiidatious than any other form of a binaii- 
ml instrument. (Fig. 8.) The conduiition into both 
ears renders the suuiids much louder and more distinct 
than when they are heard with one ear in either mediate 
or immediate auscultation. Another advantage is, the 
mind is not distracted by sounds entering the ear uot 
employed in auscultation. The advautages, however, 
of Cammanu's stetlioseope are not appreciated nntil 




after some practice. At lirst, a humming sound is 
heard which divides the attention and thus obscures tlie 
intra- thoracic sounds. After a little practice this hum- 
ming sound is not heeded, and it ceases to be any obsta- 
cle. Many who use the instrument only a tew times 
are dissatisfied with it and discontinue its use, when, if 
they had used it longer, they would not have been will- 
ing to dispense with it. The author's experience with 
a large number of classes iu private instruction has been 
this: at first, most members of a class prefer the ear 
applied direetly to the chest; but, before the course of 
iustniction is ended, the binaui'al stethoscope ia so much 
preferred that it is difficult to enforce a fair proportion 
of practice inimmixliate auscultation. 

Another reason for the fact that this stethoscope is 



not sufficiently appreciated in this eoiintry is that mauy 
of the instruments sold are defectively made. Unless 
proper attention has been paid to all the nice points of 
the stethoscope as devised by Cammaiin, an inBtmmeDt 
ia worthleaa. An instrument must be very good, or it 
is without value. The knobs which are Ui enter the 
ears must be of the right size ; if theyeuter too far they 
occasion pain. The curves at the aural extremity must 
be sucli that the aperture is in the directiou of the mea- 
tus of the ear. The flexible tulxs must not be stiff, 
and their movements lunst be noiseless, All the tubes 
must be nuobstructLil, for it ia the air within the tubes 
which chiefly condncts the sonuds. In the use of the 
instrnment it should be applied to the chest without any 
intervening clothing.' 

Many auscultators prefer the metal stethoscope with 
hard-rubber ear-piece, originally made by Hawkesley 
of London, and known by his name. It is convenient 
to carry, leas cumbersome than the double s' 
in use, and an efficient instrument. 



Bnles in the Practice of Auscultation. 

The rules to be observed in the practice of ausculta- 
tion, in health and disease, may be here introduced. 

1. In auscultation, as in percussion, corresponding 
situations on the two sides of the chest are to be explored 
successively, and compared. When the stetho3coi>e is 
used, the pectoral extremity must be applied on each 
side with the same degree of pressure; this is especially 

' The alethoJWopeB raaila by Tiemann A Co. a,ud Foni A Co. are rali- 
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essential in the Romparisoii of vocal Bounds. In imme- 
diate auscultation, the ear is to be applied with a certain 
degree of force, and a thin layer of clothing does not 
interfere materially with the perception of auscultatory 
sounds. The ear not applied to the chest may or may 
not be closed by the finger in listening to the respiratory 
sounds; it should be closed in listening to the vocal 
sounds, in order to prevent confusion from attention to 
the voice from the patient's mouth. 

2. In immediate auscultation, whenever practised, the 
auscnltator should take a position which will not inter- 
fere with the sense of hearing, and not occasion a feeling 
of discomfort. Thcsse difBculties are in the way of 
auscultating with the body bent forward ; the sense of 
hearing is dulled by the detention of blood iu the head, 
and the position cannot be maintained without discom- 
fort. The person examined, if practicable, should be 
sitting, and the position for the auscnltator is that of 
kneeling on one knee, and lowering, if necessary, the 
body, St) that the head may be kept upright. These 
points are less important if the binaural stethoscope 
be used. 

3. When listening to respiratory sound.s, it is gener- 
ally desirable that the person examined should breathe 
with somewhat greater force than in ordinary breathing; 
but it is important that the normal rhythm of respira- 
tion should be unchanged. Persons when requested to 
breathe with increased force are apt to err in breathing 
violently, and sometimes too slowly. The readiest mode 
of obtaining what is desired, is for the examiner to illus- 
trate it by his own breathing. A complete expiration is 
important in order to secure a satisfactory inspiration. 
It slionld, therefore, be made clear l)y explanation and 



illustrdtioij,' that each expiration should be fiuished 
before the following inspiration, 

(^ 4. The ability bi conceatrate the miod npon the 
sounds to which the attention is directed, i;; ( 
to succesa in auscultalionJ All persons do not f 
this ability in equal measure, and herein \a au explana- 
tion in part of the fact that all avc not alike sUL-cessful. 
To develop and cultivate by practice the power of con- 
centration, is an object which the student should keep 
in view, ( Geuorally, at first, complete stillness in the 
room is iudispenaable for the study of auscultatory 
sounds ; with practice, however, this bceoraes less and 
less essential, ^ 



The study of uuscultiitioii in health embraces the fol- 
lowing : 

1. The Mounds produced by respiration as heard over 
the larynx and trachea, or the normtit larynifeal and 
trauheal reeplralion. 

2. The sounds heai-d over the chest in the acts of respi- 
ration. These sounds, coming chiefly from the air- 
vesicles, constitute what is called the nonnai eesicm.hr 
mwmur. 

3. The resonance hcunl over the chest in phuuation, 
and the vibration or thrill produced by the loud voice, 
or the noiinal voeaf resonance and fremitus. 

4. The sounds heard over the chest with the whispered 
voice, or, inasmuch as these sounds are conducted chiefly 
by the air in the bronchial tubes, the normal brottohird 
whisper., ' 

These (our uonnal signs will bt- <viisiilemi in the 
forgoing order. 
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B^ormal LarTiigeal and Tracheal Besplratioa. 

Fur all practical piirpowas the laryngeal and the 
traclieal respiration may be considered to be identical, 
that is, the shades of difference between the sounds ia 
these two sitnations ai-e not of importance as regards 
the application to physical diagnosis. The laryngeal 
respiration is more readily studied than the tracheal, 
and for the study of both the stethoscope is necessary. 

Applying the stethoscope over the side of the larynx, 
the person examined breathing with some increase of 
force, but without any alteration in riiythm, a sound is 
heard with each of the two acts of respiration. The 
inspiratory and the expiratory sound, studied separately 
and contrasted with each other, have the following 
characters relating to intensity, pitch, quality, duration, 
and rhythm : The inspiratory sound is of variable in- 
tensity. In ordinary breathlug it varies much in dif- 
ferent persons, and in different acts of breathing in the 
same persou. It is always considerably intense in 
forced breathing. The pitch is high when compared 
with the inspiratory- sound as heard over the chest. 
The quality of the sound is well defined by the word 
tubular; the sound at ouce suggests a current of air 
through a tube. Tlie diu-ation of the sound is from the 
beginning to nearly, not quite, the end of the inspiratory 
act. The characters of the inspiratory sound, Alms, are 
more or less intensity, a high pitch, a tubular quality, 
and a duration a little less than that of the act of in- 
spiration. 

An expiratory sound is always heai-d with forced 
breathing. As regai-ds duration, it is as long as, or 
longer than, the sound of inspiration. In general it ia 
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more iiitenso than the sound of inspimtiou. The pitch 
is higher than that of the inspiratory soimd. The 
quality is tlw-sBfne as that"Of ttie inspiratory sounHi^ 
namely, tubular. 

Repeating the charaetens distiuctivt! of the normal 
laryngeal respiration, they are as follows : The inspira- 
tory sound is of variable intensity, high in pitch, and 
tubular in quality. The expiratory sound is as long as, 
or longer than, the inspiratory sound; it is higher in 
pitch, and usually more intense. Owing to the inspira- 
tory sound nut coutiuning quite to the end of the in- 
spiratory act, thure is a very short interval of silence 
between the two sounds. In this latter point consists 
the only variation between the rhythm of the acts of 
breathing aud that of the sounds. 

The forgoing characters should not only be verified 
by the student, but he should become so familiar with 
them by practice that it requires no effort of the miud 
to recollect them. It will be seen hereafter that these 
characters of the uormal laryngeal respiration are pre- 
cisely those which distinguish an important morbid 
physical sign, namely, the bronchial or tubular respira- 
tion, J 

Normal Vesicular H or mar. 



This is the name usually given to the respiratory 
sounds heard over the different regions of the chest. 
These sounds should be studied with the ear applied 
directly to the chest (immediate auscultation), as well 
as with the stethoscope. In commencing the study, the 
middle of the anterior surface of the chest on the right 
side, to avoid the souuda of the heart, or still better, the 
posterior aspect below the scapula on either side, should 
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be selected. The person examined should breathe some- 
what more forcibly than iu ordinary breathing, but not 
violently nor quickly, nor too slowly, the normal rhythm 
being unchanged. Children are better than adults for 
this study, owing to the greater intensity of the mnrmur 
in early life. 

The characters which belong to the inspiratory and 
the expiratory sound in the normal vesicular murmur 
are as follows : The inspiratory sound is of variable in- 
tensity. There is a wide variation in different healthy 
persons. In sonie persons it is so feeble as scarcely to 
be appreciable even with the binanral stethoscope. The 
pitch of the sound, compared with the inspiratory sound 
in the normal laryngeal or tracheal respiration, is notably 
low. The quality of the souud is peculiar; no distinct 
idea of the quality can be formed by any comparison. 
The name used to designate the quality Is vesicular, 
this name only denoting that the air-vesicles are in some 
way concerned in the production of the sound. This 
vesicular quality must be impressed upon the percep- 
tion and memory by direct observation. The duration 
of the inspiratory sound is from the beginning to the 
end of the inspiratory act. 

An expiratory sound is not always, although gener- 
ally, appreciable. It is much less intense than the 
souud of inspiration. It is notably lower in pitch than 
the sound of inspiration. The quality of the sound is 
neither vesicular nor tubular. It may be called simply 
a blowing sound, and may be imitated by blowing with 
the mouth partially opened. The duration is much 
shorter than that of the inspiratory sound. 

The characters, thus, which distinguish the normal 
vesicular mnrmur arc, an inspiratory sound variable in 



82 AUSOtrLTATIOl* IN HBALTH. 

iiitcnaity, luw in pitch, and vesicular in quality; an ex- 
piratory sound less intense tlian the inspiratory, still 
lower in pitch, von- vesicular and nun-tubular, or simply 
bluwiDg; the inspiratory sound ooiitinuing from the 
lieginuiiig to the end of the inspiratory act, and the 
expiratory sound beginning witli the expiratory act but 
ending before this act la completed, its duration, rela- 
tively to the inspiratory sound, being variable, but 
averaging about a fiftli. The inspiratory sound con- 
tinuing to the end of tniiipii-atiun, and the expiratory 
sound beginning with the act of expiration, it follows 
that there is no interval of silence between the two 
sounds. It is to be remarked that an interval is not 
infrequently produced by the person examined holding 
the breath after inspii-ation is completed. This variation 
in rhythm of the acts, of cour.^ie, produces a correspond- 
ing variation in sounds of breathiog.^y 

The characters of the normal vasicular respiration 
may be studied by inflating the lungs rt^moved from the 
human cadaver, or from the sheep or calf, and applying 
the binaural stethoscope directly upon the pulmonary 
surface. In this experiment the vesicular quality is 
strongly marked. In the same way the tracheal respi- 
ration may be stndieil and its charactere contrasted with 
those of the vesicular respiration. It is recommended 
to the student to resort to this readily available method 
to study the normal respiratory sigus. 
f Haviug become familiar with the characters of the 
normal vesicular respiration as compared with those of 
the normal laryngeal or tracheal respiration, the student 
may then proceed to study the former in the different 
regions of the chest. The murmur will be found to 
present variations in the different regions on the same 
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sido, and in the corresponding regioua on the two aides 
of the chest. The variations, within the range of 
health, in the latter are especially important^ The fol- 
lowing aceoimt of the murmur in the different regions 
embodies the results of the analysis of a series of re- 
corded examinations of healthy persons.* 
( Right and Left- Infra-rJavicvMr Set/ion. — The mur- 
mur in this r^ion, on either side, differs more or less 
from the murmur as heard in the anterior regions below, 
or in the iufra-scapnlar region, The vesicular quality 
in the inspiration is less marked. The pitch is higher. 
The expiratory sound is longer, less feeble, and higher 
in pitch. The difference between the two sides in this 
region is especially important with reference to diag- 
nosis. The intensity of the inspiratory sound is almost 
invariably greater on the left side. Its vesicular quality 
is more marked, and the pitch is lower. Per contra, the 
inspiratory sound on the right side, in this region, is less 
intense, less vesieidar, and higher in pitch than the in- 
spiratory sfTUnd on the lett side. In forced breathing 
the intensity of the murmur is inci-eased more on the 
left than on the right side. The expiratory sound is 
sometimes wanting on the left, when it is heaixl on the 
right side. On the right side, the expiratory sound is 
longer than on the left side. It may be prolonged on 
the right aide to nearly or quite the length of the in- 
spiratory sound. Sometimes on the right side the pitch 
of the expiratory is liigher than that of the inspiratory 
on the same side, aud it may have a tubular quality. 
A rare peculiarity is a prolonged, high, tubular expira- 
tory sound on both sides, analogous to the larj;ngeal or 
tracheal expiration. When this is the case, the pitch of 



the expiratory soiiud is higher on the left than on the 
right side. 

Thase several modification a of the respiratory mur- 
mur in the infra-clavicular region are marked in propor- 
tion as the sounds are studied near tlte sternum, that is, 
over the site of the primary bronchi. The respiratory 
murmur in this situation has been called the normal 
bronchial respiration, from its resemblance to the mor- 
bid sign so namedj^ It may be more properly called a 
vesiculo-tuhnlur, or the normal broncho-vesicular respi- 
ration, the characters f)eing those of the morbid sign 
which, uuder the latter name, will be described in the 
next chapter. 

f In the diagnosis of diseases, especially of phthisis, 
due allowance must be made fur the points of disparity 
which exist normally between the two sides of the 
chest in the infra-clavicular region. Without a practi- 
cal knowledge of these points of disparity, error in diag- 
nosis can hardly be avoided. J 
( Bight and Left Scapular Region. — As compared with 
^ the infra-clavicular region, the i-espiratopy murmur 
heard over the si-apula on either side is feeble, and the 
vesicular quality is less marked. The inspiratory 
sound is generally weaker and the pitch higher on the 
right than on the left side, The expiratory sound is 
more constantly heard on the right than on the left 
sidey/ It may be prolonged ou the right side, and is 
sometimes higher in pitch than the inspiratory sound. 
Compared with the left side, the murmur ou the right, 
in this region, thus may have vesiculo- tubular or 
broncho- vesicular charactei-s more or less marked. 

Sig/U and Left fiiier-gcaptiiar Region. — In the upper 
and middle portions of this region, the normal charac- 



NORMAL VOCAL BB8ONAN0K. 

tem are the same as io tlie sterno-claviciiliir porlioii of 
the infra-clavicular regiou. The same poiuta of dis- 
parit-y between the two sides are more or less marked 
here aa they are auteriorly over the site of the primary 
bronchi. 
/ Right mid Left Infra-scapular Region. — The inten- 
' aity of the murmur is greater than over the scapular 
region. In moat persons there is no notable disparity 
between the two sides; when a disparity exists, the 
intensity is greater and the pitch lower on the left side. 
A prolonged, high-pitched, bronchial expiratory sound 
is sometimos transmitted below the scapula on the right 
side. 

Right and Left Mammat^y and Infra-maimuti-y Re- 
gions. — The inspiratory sound in these regions is less 
intense than in the infra-clavicular region ; the vesicular 
quality is more marked, and the pitch is lower. Au 
expiratory sound is often wanting. 

Right and Left Axillary and InJra-axiUary Regions. 
— The inspii'atory sound in these regions is as intense 
as in any portion of the chest. The intensity is less iu 
the infra-axillary than in the asillary regiou, and the 
pitch is lower. In some persons the murmur on tlie 
two sides presents no disparity, but in other persons the 
vesicular quality ia somewhat more marked and the 
pitch is lower on the left than on the right side. An 
expiratory sound ia ofteuer heard, than in the mammary 
and infra-mammary regions. J 



Normal Vocal Resonance. 



Laryngeal and TrnrhinJ Voice. — It will prepare llie 
student for the appreciation of the distinctive chaTmiters 



<.A' the morbid sigos pertaining to the voice, to stiiclj- the 
viyvai signs over the larynx and li-achea. Applying the 
stethoscope either over the bi'oad surface (if the thyroid 
lartilajf*', or just above the sternal uotch, and requestiug 
the pei'sou examined to count with a moderate intensity 
of voice, the auscultator perceives a strong resonance, 
witti a sensation of concussion or shock, and a sense of 
vibration, thrill, or fremitus. The voice seems to )x 
11(11 wu I rated and near the ear. Sometimes the articu- 
lated words are transmitted so as to be heard more or 
less distinctlyw'The laryngeal or tracheal voice thus 
(laryngophony, tracheophony} embraces different ele- 
nieuts, namely, Isl, the voeal resouauce ; 2d, the cou- 
centratiou and nearness to the ear; 3d, the vibration, 
thrill, or fremitus ; and 4th, the trausmissiou of the 
speech, the latter (^rrespouding to pectorilotiuy. These 
different elements will lie found to enter into the dis- 
tinctive characters of morbid vocal sigus. 

The sounds heanl over the larynx aud trachea when 
words are spoken in a whisper should be studied, inas- 
much as important morbid signs relate to the whispered 
voice. Whispered words occasion little or no shock or 
thrill, but an intense, high-pitched tubular sound, witli 
a sensation as if a current of air were directed into the 
ear through the 8tethos<^ope. This sound cnrresponda to 
the sound of expiration in laryngeal or tracheal respira- 
tion ; the two sounds are, in fact, identical if, as is the 
case with some exceptions, the pea-son whisper with the 
expiratory breath. Articulated words are transmitted 
with more or less distinctness, thus corresponding with 
the morbid sign culledwhisperingpettorilotiuy. 

Xmiiial Tlioracit: Vocal Resoiiaiw ami Fremitus. — 
The vocal resonance over the chest is to be studied both 
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by means of the stethoscope and by immediate auscitlfa- 
tion. When the latter or the single atethoseojie is em- 
ployed, the ear uot applied to the ehest should l)e closed 
in onler to exclude the entrance of sound from the 
mouth of the person examined. When the stethoscope 
is employed, care must be taken, iu making a compari- 
son between the two sidea of the chest, or between dif- 
ferent regions on the same side, that the pectoral ex- 
tremity of the in&lrumeut be pressed with an equal 
amount of force against the chest. The inteusity with 
which the vocal resonance is transmitted is much affected 
by the degree of pressure with the stethoscope. 

The situations in which the student should commence 
the study of the normal vocal reaonauce are those selected 
for beginning the study of the normal vesicular murmur, 
namely, tiie middle of the anterior aspect of the chest 
on the riglit side, and below the scapula behind. 

With the stethoscope or the ear directly applied iu the 
situations just named, the person examined should be 
requested to count one, two, three, iu a uniform tone, 
and with moderate force. The examiner should himself 
pronounce these numerals, in oi"der to show the manner 
of counting. This is far better than asking a question 
and studying the resonance during the answer of the 
person examined. The objection to the latter mode is, 
the attention of the examiner is divided between the 
characters of the thoracic resonance and the idea con- 
veyed by the answer. The characters of the vocal 
resonance in tliese situations are as follows ; 

The voice is heard with an intensity which varies 
very much in different i>erson8 ; in some the re^sonance 
is feeble, and it may l)e almost inappreciable, while in 
others it is quite intense. The intensity depends greatly 
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on the loudness and lowness in pitoh of the voice of tht' 
person examined. The resonance Ja notably weaker ia 
women than in men. It is rarely att4.'nded with a. seose 
of concussion or shock. It is diffused ; that is, it does 
not aeem to be conceutrated like the tracheal or laryn- 
geal vocal resonaoce. It evidently comes from a certain 
distance; that is, the sound does not seem to be iieai' 
the ear^ Impression of the distance of the sound is 
highlyaistiuctive of the normal resonance as compared 
with a morbid vocal sign (bronchophony). The reso- 
nance is accompanied by a sense of vibration, thrill, or 
fremitus, the intensity of which, like the resonance, 
varies much iu different iiersons. This fremitus ia pixi- 
perly not an acoustic but a tactile sign. The normal 
vocal fi-emitus, together with its abnormal modifications, 
belong to the method of physical exploration called pal- 
pation. It is, however, appreciated by the ear as well 
as by the touch, and may be studied iu tlie practice of 
auscultation. 'Ihestudentshould practically distinguish 
from each other, and study separately, the vocal reso- 
nance and vocal fremitus, 

/ From the foregoing churacters the normal vocal reso- 
(nance may be defined as, diffused, distant, variable in 
intensity, and accompanied with more or less vibration, 
thrill, or fremitus. 

Having become practically familiar with these char- 
acters of the normal vocal resonance in the situations in 
which they are first to be studied, the next object of 
study relates to tlie normal variations in the different 
regions on the same side of the cheat, and in correspond- 
ing regions on the two sides. Iu giving an account of 
these variations, based on a series of recorded examina- 
tions in healthy persons, the different regions will be 
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cijnsidered ID tlie same order as in the study <jI' the varia- 
tioDB of the respiratory sound? (vide p. 82 et aeq.). 

Infra-davieiilar Reg ion. — The vocal reaonanoe io 
this region on either side is more intense than in the 
anterior regions below, the intensity, however, in differ- 
ent persons being very variable. Irrespective of inten- 
sity, it is less diffused nearer the ear, and the pitch is 
somewhat higher. These latter variations are marked 
chiefly iu the sterno-clavicular extremity of the region, 
that is, over the site of the primary bronchL/ln some 
persons the concentration, nearness to the ear and eleva- 
tion of pitch, especially on the right side, are such as to 
approximate the normal resonance to the morbid sign 
called bronchophony. The characters of this sign will 
be considered in the next chapter, but it is important 
to know that exceptionally these characters may be, in 
a measure, illustrated in health in the infra-clavicular 
r^ion. The resonance may then be termed normal 
bronchophony. 

A comparison of the resonance in the region on the 
right side and on the left side always shows a disparity. 
The resonance on the right side is invariably greater. 
The degree of difference between the two sides varies in 
different [>ersons. The resonance may be more or less 
marked on the right and nearly wanting ou the left 
Bide. Allowance is to l>e made for the points of normal 
disparity Ixitweeu the two sides in the diagnosis of dis- 
ease; hence the student must become practically lami- 
liar with them. 

The vocal vibration or fremitus varies fully as mnch 
aa the vocal resonance in different persons. Its inten- 
sity is not always proportionale to tliat of the resonanec ; 
that is, the resonance may lie compiirativcly weak when 
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tlic t'remitiis is strong, and vice ver'ta. Tlie ti-eiiiitin<, 
like the resonam«, is always greater on tlie right than 
on the left side, the disparity, like that of tlie resonance, 
varying eonsiderably in different persons, 

SGajiidnr Regimi, — The resonance in this r^ion is 
notably less intense than in the infra-clavicnlar region. 
It is also more diffused and distant. The intensity is 
always greater on the right side. These statements are 
alike applicable to the vocal fremitus. 

Interscapular Recfion. — The intensity of the resonance 
here is nearly or qnite as great as in the steroo-elavieu- 
lar extremity of the infra-clavicnlar region. The reso- 
nance has in some persons in this rt^ion the characters 
of bronchophony. The intensity is always greater on 
the right side. The fremitus is more or less marked, 
and always more marked on the right than on the left 
aide. 

Iiifra-scapufur Refftwi. — As a rule, the resimauct' in 
this region is stronger than over the scapnla. It is 
always characterized by diffusion and distance. As in 
all the regions, it varies much in different persons, and 
is stronger on the right than on the left side. These 
statements are also applicable to fremitus. 

Mammaj-1/ and Ivfra-mammnry Regions. — The reso- 
nan(« is notably less than at the summit of the chest. 
The characters of bronchophony are never present. TIfe 
intensity is greater on the right side. The same is true 
of fremitus. 

Axillary and Infra-axiUary Regions. — The resonance 
in these regions, and especially in the axillHry region, 
is greater than over the mammary and infra-mammary 
ri^ions. It is, of course, stronger on the right side. 
The characters as contracted with those of bronchophony. 
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namely, distance aafl difFiision, are mivrkt'd. Ftvniitiis 
is more or less marked, and, of course, mora marked 
on the riglit than on the left side. 



Normal Bronchial Whisper. 

Prior to the publication of the author's work on the 
" Piiysical Expkiration of the Chest," in 1856, signs in 
health and disease relating to the whispered voice had 
received but little attention. In tiiat work, and more 
fully in the second edition, published in 1866, a series 
of signs accompanying whispered words were described 
and named. As a point of departure for the study of 
the morbid signs thus obtained, of course the signs in 
health must firet be studied. The sounds which are 
heard over different parts of the chest in health I have 
embraced under the name, the normal bronchial whisper. 
The |jertinency of this name is derived from the fact 
that the wjnduction of the s*jund produced by the whis- 
pered voice must be chiefly by the air («ntained in the 
bronchial ttd)es. The sound heard tiver the trachea 
and larynx Tiiay be distinguished as the laryngeal or 
tracheal whisper, the cliaraRters of which have been 
already stated (vide page 8ti). 

It will fiicilitate the study of the normal bronehial 
whisper, as well as of the morbid signs, to consider 
that the chamcters of the sounds produced with the 
whispered voice are identical with thoM produced by 
the act of expiration in all respects save intensity. 
Whisperc<l words are profhice*l, as a rule, by an act of 
expiration, the sounds being more intense generally 
than those which aauimpany even foi-eetl breathing. 
Curiously enough, there are exceptions to this rule. 
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Sume persons insist upon whispering with tlie act of 
inspiration, and there are some persons who have never 
ac<iuii'e(l the ability to whisper. It will be at once 
evident that the pitch and quality of sounds produced 
by whispered words with the act of expiration must 
be the same as those of the sounds of expiration in 
breathing. 

Seleotiug for the study of the normal bronchial whisper 
the same situations as iu coninieucing the study of the 
normal respiratory murmur, and the normal vocal re- 
sonance, namely, the middle of the chest iu front, on the 
right side, and the infra-scapular i-egion behind : with 
the whispered voice in these situations is heard, in most 
persons, a feeble, low-pitched blowing sound, these 
charaetei-s corresponding to those of the expiratory 
sound in forced breathing. The normal bronchial 
whisper in these situations is not in all persons appre- 
ciable. 

In the infra-claviciilar region, the bronchial whisper 
is heard, with variable intensity, in most persons. It 
is somewhat liigher in pitch than the whisper below 
this region. It is louder and higher in the sterno- 
clavicular than in the acromial extremity. In the 
former situation it has not infrequently a tubular 
quality. It is louder on the right than on the left 
side of the chest. It is sometimes heard on the right 
when it is iuappretiiable on the left side. When heard 
on both sides the pitch of the sound is higher on the 
left than on the right side. It will be observed that 
these variations correspond to those of the sound willi 
expiration in the infra-clavicular region {vide page 8M). 
Occasionally whispered wonis are partly trausmitled, 
constituting incomplete whispering pectoriloquy. 
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In the scapular r^ion the bronchial whisper is not 
infrequently wanting. It may be present on the right 
and not on the left side, and if present on both sides, it 
is always louder on the right side. 

In the inter-.'jcapular region, as a rule, it is nearly or 
(juite as marked as over the site of the primary bronchi 
in front. The pitch is more or less high, and has a 
tubular quality. It ia louder on the right and higher 
in pitch on the leti side, and in this situation there may 
be incomplete pectoriloquy. 

In the infra-ecapular region it is not iufi-eiiueutly 
wanting. When present it is generally feeble, the pitch 
being low and the quality non-tubular, or blowing. It 
is oftener wanting on the left than on the right side, 
and, if present on both sides, it is louder on the right 
side. 

In the mammary and infra-mammary regions it is 
not infi-et^uently wanting, and the statements just made 
with reference to the infra-scapular region are alike ap- 
plicable to these, as, also, to the axillary and infra-axil- 
lary regions. 




The reapirakiry sigoB of Disease : Abnorma! mmlitlGatiana of the norma] 
respimtury sounds: — Inereaaed veBieiilar murmur— Dim in i shed veaie- 
ular murmur — Suppressed respirntor; sound— Brooch iai or tubular 
reapi rut ion— Broncho- vesicular respiration — Caveruous rEspiratlon — 
Broueha - eat-ernODS respiration — VesTcala-cavBraouB respiration— 
Amphoric respiration— Bhortened inspiration— Prolonged expiration 
— luterruptod respiration. AdveotitiouB respiratory sounds or rUlea. 
Laryngeal or tracheal rillra- Moist bronchial ritlee, coarse, fine, and 
anborepitant— Vesicular or prepi taut rille— Cavernous or gurgling rftle 
— Pleura! friction r^les, metallic tinlilinK and splashing — Indeter- 
minal* rilleB. Tbe vocal sigusof disease: Bronchophony —Whispering 
bronchophony — jGgophony — Increased vocal resonance — Increased 
bronchial whisper — Cavernous whinper — Pectoriloquy— Am phorw 
voice or echo — Diniinisiied and auppressed vocal resonancB — Dimin- 
ished and suppressed vocal fremitus— Metallic tinkling. Signs ob- 
tained bj acts of coughing or tussive souniis. 

The impurtancNi of bectiming perfectly familiar with 
the sigus of health liefore eutering upon the study of 
morbid sigus, caniiot he too Btrotigly euforced. The 
auscultatory signs of disease, which are to be considered 
in this chapter, should not be studied uutil the student 
has made himself complete master of all the cimraeters 
belonging to the normal signs obtained by auscultation. 

Auscultation in disease embraces the signs produced 
by respiration, by the voice, and by acta of coughing. 
The respiratory signs will lie first considered. 

The Respiratory 8ig;ng of Biaease. 

The morbid sigus produced by respiration luiiy be 
cla.^sified a.s follows: 1st. Those which are abnormal 
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modifications nf the normal respiratory sounds. 2d. 
Those which have no anali^uea io health, being entirely 
new or adventitious sounds. The latter are naually 
embraced uoder the name rSles. 



Abnormal Modifications of the Normal Respiratory 
Sounds. 

In ordei' to appreciate the distinctive charaetfli-s of the 
signs embraced in this class, the characters which dis- 
tinguish the normal vesicular murmur must be kept in 
mind. The abnormal modifications which characterize 
these morbid signs relate to intensity, pitch, and quality 
of sound, together with certain alterations in rhythm. 
Twelve signs are included under this heading, namely : 
1, Increased vesicular mnrmnr; 2. Diminished vesicu- 
lar murmur; 3. Suppression of respiratory sound; 4, 
Bronchial or tubnlar respiration ; 5. Broncho- vesicular 
respiration ; 6. Cavernous respiration ; 7. Broncho- 
cavernous respiration ; 8. Vesiculo-cavernous respira- 
tion ; 9. Amphoric respiration ; 10. Shortened inspira- 
tion ; 11. Prolonged e.^piration; and, 12. Interrupted 
inspiration. 

These signs ai'e t" he studied, first, with reference to 
their distinctive characters severally, each being con- 
trasted, as respects these characters, with the other mor- 
bid respiratory signs as well as with the normal vesicu- 
lar murmur ; and, second, with reference tr» the morbid 
physical conditions which they severally represent, that 
is, the diagnostic signifieaiice which belongs to each. 

Increased Veaieular Mui-mur. — This sign has but a 
single distinctive character, namely, increase of intensity. 
The raurmnr is abnormally loud, the characters of the 
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imniial vesicular murmur beiug in other respects not 
nialerially cliauged, that ie, the pitch is low and the 
t^uulity vesicular as in health. Now, it liaa been seen 
(Wi/c page 81) that the intensity of the healthy inurmnr 
varies much in different persons; there is no ideal 
standard of normal intensity by reference to which an 
abnormal increase is to be determined. Yet the in- 
i-reaiie under certain conditions of disease is such that the 
fact is sufficiently evident. It occurs on the healthy 
side of the cheat when the respiratory function on the 
other aide is annulled or much compromised by disease. 
This takes place in cases of plenrisy with lar^ effusion, 
pneumonia, especially if more than one lobe be affected, 
obstruction of one of the primary bronchi, and pneumo- 
thorax. The sign does not possess great diagnostic 
importance iuasmnch as the nature and extent of the 
disease are ascertained by the signs obtained on the 
affected side. 

The sign has been called supplcmnitai-y and for the 
rea»)n that it occurs nomially in childhood, puerile 
respiration. 

If the murmur be much intensilied, it may possibly 
be mistaken for other morbid signs, namely, bronchial 
or broncho- vesicular respiration. Tiiia error, however, 
«.«n never lie made if the distinctive characters of these 
signs relating to pitch and quality have been correctly 
studied. 

IHminislwd Vesicutar Munimr. — The intensity of the 
vesicular murmur may be on the one hand diminished 
when it is evident that in other respects there is no mate- 
rial change, and the murmur, on the other hand, may 
become so feeble that characters aside from the intensity 
arc not determinable. From the latter fact it follows 
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that the ranrmiir must sometimes be considered as only 
weakened, when, were the dimiuished intensity not a« 
great, morbid changes in pitch and quality might l:>e 
appreciable. 

This is known as the indeterminate respiratory mur- 
mur, that is, when its characters aside from intensity 
cannot be made out. 

The murmur is more or less weakened in ciises of 
dilatation of the air-cells, or vesicular emphysema, the 
sign, in these cases, being often accompanied by changes 
in rhythm, namely, a shortened inspiration and a pro- 
longed expiration. Simple weakness of the mnrmnr 
may also be incident to partial blocking of the air-vesi- 
cles with blow! or serum in cases of pulmonary extra- 
vasation and tedema. A deficient expansion of the 
chest, either on one side or on both sides, occasions 
weakness of the respiratory murmur. Deficient expan- 
sion of one side, or of both sides, may be caused by 
paralysis, bilateral or unilattiml, of the costal muscles. 
A similar effect is caused bypamlysis of the diaphragm. 
The incomplete descent of the diaphragm from pain, as 
ID peritonitis, or from mechanical obstacles, as in perito- 
neal dropsy, pregnancy, and abdominal tumors, weakei 
the respiratory murmur, the increased action of the \ 
costal muscles uot being fully compensatory. Unilateral 
deficiency of expansion of the chest is caused by pain in 
intercostal neuralgia, pleurodynia, acute pleurisy, and 
pneumonia ; it is also caused by the presence of a stra- 
tum of liquid, air, or a thick layer of lymph between 
the lung and the chest-wall in pleurisy, hydrothoras, , 
and pneumothorax. Swelling of the bronchial mucous , 
membrane in bronchitis affecting the lai^r tubes, must 
diminish somewhat the inteositv of the murmur. In 
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primary bronchitis the murmur is dimiuished <m butli 
sides. lo brouchitia affectiug tbe smaller tubes the 
murmur is gi-eatly dimiuished, if not suppressed, on 
both sides. Iucomplet« obstruction of bronchial tubes 
from the presence of mucus, serum, blood, or pus, has 
this effect over an area corresponding to the size of the 
tubes olistructed. Spasm of the broucliial muscular 
fibres iu paroxysms of asthma, dimiuishoa, if it do not 
suppress, murmur ou both sides. Another cause of 
diminution, unilateral, or within a limited space on one 
aide, is the pressure of a tumor pressing on bronchial 
tubes, as iu cases of aneurism. A permanent contrac- 
tion or stricture of bronchial tubes is another cause. 
Not infi-equently the pressure of an aueurismal tumor 
or an eulat^t^ bronchial glund un a primary bronchus, 
occasions notable weakness of the murmur over the 
whole of one side ; and the pressure of a tumor on the 
trachea weakens the murmur, more or less, or boih sides. 
A foreign body iu one of the primary bronchi weakens 
it on the (.■ori-espiradinfr side. Diminution of the calibre 
of tlie trachea or larynx from morbid growths, the 
presence of foreign bodies, fibrinous exudations, accumu- 
lations of mucus, submucous infiltration, spasms of the 
laryngeal muscles, and swelling of the mucous mem- 
brane, weakens, iu proportion to the amount of obstruc- 
tion, the murmur ou both sides without auy material 
change in ita quality and \iitGh. 

Weakened murmur at the summit of chest, without 
other appreciable abnormal characters, occurs in some 
cases of phthisis, due to obstructed bronchial tulies from 
coexisting circumscribetl bronchitis, or to deficient supe- 
rior costal movements of the chest, as well as to the 
presence of exudation in the air-vesicles. 
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Diminished intensity of the vesicular murmur is thus 
seen to be a respiratory sign outeriug into the diagnosia 
ofa considerable number of diseases, namely, emphysema, 
paralysis affecting the respiratory muscles, asthma, ab- 
dominal affections interfering with the diaphragmatic 
movements, intercostal neuralgia, pneumonia, hydro- 
thorax, bronchitis, aneurismal and other tumors, per- 
manent constriction or stricture of bronchial tubes, 
laryngitis, ledema of the glottis, spasm of the glottis, 
the various lesions which occasion obstruction of the 
larynx or trachea, and phthisis. 

In determining a slight abnormal weakness of the 
respiratory murmur at the summit of the chest on the 
right side, the normal disparity between the two sides 
in this situation is to be borne in mind. The vesicuhir 
mnrmur is normally less intense on the right than on 
the lefl side. 

This sign occurring in mo many diseases, it is obvious 
that, taken alone, that is, independent of other signs, it 
has not any special diagnostic significance. It is, how- 
ever, often of value in diagnosis, when taken in con- 
nection with other signs. It is chiefly useful when it 
exists either over the whole or in a part of the chest on 
one side. 

Sappi-eMsed Rexjjliittwi/ ■Sound. — This sign is easily 
defined, namely, absence of all respiratory sound, as the 
name signifies. It cannot, of course, have any characters 
relating to intensity, pitch, and quality. 

Suppression of respiratory sound represents the same 
physical conditions as diminished vesicular murmur; 
the physical conditions represented by the latter sign, 
existing in a greater degree, occasion absence of all 
sound. It suffices, therefore, to recapitulate the various 
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wnditioris and diseases in conuwition with which the 
murmur may either be dimiaishcd or aupprtsaed. 8up- 
pressioD over portions of the chest may be due to dilata- 
tiou of the air-eells lu cases of emphysema. It occurs 
from the exclusion of air from the vesicles by the 
presence of blood and serum in cases of pulmonory 
extravnsjition and ifideraa. Respiratory sound is some- 
times wanting over lung solidified in cases of pneumonia 
and phthisis. Paralysis of the muscles concerned iu 
respiration may possibly involve feebleness of the respi- 
ratory acts sufficiently to render the murmur inappreci- 
able. In intercostal neuralgia, pleurodynia, acute pleu- 
risy, and pneumonia, the movements of the aifected side 
may be so much restricted as to abolish the murmur. 
In pleurisy with much effusion, empyema, hydrothorax, . 
pneumothorax, the murmur is suppressed over either a 
part or the whole of the affected side, the extent of the 
suppression corresponding to thequantity of serum, pus, 
or air within the pleural cavity. Swelling of the raucous 
membrane in cases of bnmchitis affecting the larger 
bronchial tubes is never sufficient to suppress the mur- 
mur, but plugging of more or less of the tubes with 
mucus or other morbid products may have this effect. 
In cases of bronchitis, the murmur is sometimes found 
to have disappeared over a certain area, and to return 
after an act of expectoratiou. In bronchitis affecting 
the smaller tubes, suppression of the murmur is not in- 
frequent. It occurs from spasm of the bronchial mus- 
cular fibres in cases of asthma. The pressure of a tumor, 
morbid growths, or deposits from bronchi within the 
lungs, may abolish respiratory sound over a portion of 
the chest, and permanent stricture or obliteration of 
Virouchial tulres may have this effect. Tubercnious, 
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carcinoma to LIS, and sarcomatous iiifiltratioDS of pii!- 
monary tissue abolisli the vesicular murmur. Respira- 
tory sound may be suppressed over the whole of one 
side from the pressure of an aueuriamal or some other 
tumor upon one of the primary bronchi. If the tumor 
press upon the trachea, the obstruction may be sufficient 
to suppress the murmur on both sides. A foreign body 
lodged in a primary bronchus may suppress the murmur 
ou the eori-espondiug side, and, lodged in the larynx or 
trachea, the murmur may be suppressed on both sides. 
The dlffereot atfections of the larynx and trachea which, 
in proportion to the amount of obstruction, weaken the 
murmur, may render it inappreciable. 

Br(mchiaJ or Tiihular Respiraiion. — The analogue of 
this sign is the normal laryngeal or tracheal respiration 
(I'ide page 79). The characters which distinguish the 
latter normal sign from the normal vesicular murmur 
are those which are distinctive of the bronchial or 
tubular respiration. These characters, relating to the 
inspiratory and the expiratory sounds, are as follows : 
The inspiratory sound is of variable intensity. Inten- 
sity does not euter into the distinctive characters of this 
sign; the sound may be either louder or weaker than 
the inspiratory sound in health. The pitch of the in- 
spiratory sound is high. The quality is expres-sed by 
the term tubular. It Is like the sound produced by 
blowing through a tube, this quality taking the place 
of that expressed by the terra vesicular in the normal 
respiration. The expiratory sound is prolonged; it is 
as long as, or longer than, the sound of expiration, and 
is usually louder. The pitch is still higher than that of 
the inspiratory sound. The quality, like that of the in- 
spiratory siHind, is tubular, this qiialily Inking the place 
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iifdiLi simjilit lilowiug ijualltyof the expiratorv sound id 
till-' niirmiil veHiciilar murmur. With the uurmal rhvthin 
of the r(«|Hi'alory aotH there is a very brief interval be- 
Iwt'i'U iht- Hoiiiids iif iusiuratioii aud expiration, due to 
llii> I'm't that (he iriMpiratory tioiind ends a little before 
Mio oiiil III' the iiiKpimtury aet. 

Tlio uiiirliiit jihy.iiiml vouditiou repi-e^nted by this 
iiii})i)rttiiil »i^ii in eilhcr eitmplete or coDsiderable solidi- 
lliuitlDri III' Iiiu)t;, Wlii^tiever the chest is auscultated over 
hiti|{ MiliililhNl, it' tUtiVc \)v nut absence of respiratory 
imiiud, lliit HDiiiid IM tubiilur. This significance renders 
\\iv oi^ii iil'diiifrnastic value in the diseases which involve 
■ulldillnitliiii. The xif^n per hc. denotes simply this raor- 
lilil ]tliyticiil I'oiulitriHi; the particular disease which exists 
U DHi'i'i'laiiicd by incauH ni' the associated signs and the 
NyiiiptiniiN. 

Siilidilliialiiin of lung is iuoideut tit several different 
iliatHiM¥. Ill liiliar (lueutnouia it is due to a tibrinous 
I'Viidiiliun within the air-vesicles, lii phthisis it is 
imuiiiKl liy lui exudation in the same situation. In 
uliiiiiili' iir liltriiid puciiiuouiii tlie lung is solidified by 
iin iiitri'Klilial giiiwtli, Tul^reulous, carcinomatous, 
iiud Kiiiiioiinitoiw in tilt ratio us likewise cause obliteration 
III' Mil' iiir-viwicles and corresponding solidification. The 
I'oMipri'Knion III' lung from either pleuritic effusion, an 
fiiHiuuHiliitioiiof ail' ill the pleural cavity,or the pressure 
"I a luiimr, miiifnw Hiilidificiitiou hy condensation. Col- 
Inpwi of pulmiiimry lobules also solidifies hy condensa- 
lloii, Ootigiilrttion of bhiod within the air-vesicles 
(hinuiirrliagic infarctus) is another cause of solidifica- 
litm. Ill lliese different affections, if the solidification 
III' iiiiiipletti iircoiiaiderable, this- sign is usually present; 
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it is always present if there be not suppression of respi- 
mtory souDd. 

It is sometimes the case that either the inspiratory or 
the expiratory aounci is wanting. The characters of the 
sigu suffice for its recognition if either the inspiratory 
or the expimtory sound be alone present ; the p!toh and 
the quality are distinctive. Both sounds are oflen so 
intense that they are diffused more or less lieyoud the 
limits of the sfjlidifieii portion of lung. The expiratory 
sound, iieing more intense than the inspiratory, is trans- 
mitted further than the latter. This explains the con- 
junction sometimes of a vesicular inspiratiou with a 
tubular expiration ; and u cavernons inspiration may 
be conjoined witb a tnbnlar expiration, showiug the 
proximity of solidified lung in the former case to healthy 
lung, and, in tlie latter case, to a pulmonary cavity. 

The sonnd may seem near the ear or to come from a 
certain distance. The latter ia appreciable in some 
cases of large pleuritic etf'nsion : the tubular respiration 
appears to be more or less distant, and it is sometimes 
diffused over the whole of the side which is filled with 
liquid. 

BroncIiO'veithular Respiration. — ^This name was intn>- 
duced by me, in 1856, to denote the eorabiuation, in 
varying proportions, of the characters of the bronchial 
or tubular, and of the normal vesicular respiration, 
The name expresses such a combinatiou. It embraces 
modifications to which have been applied the terms, 
Hide, rough, and kurah respiration, and certain of those 
included by German authors under the name indfhi'mi- 
note respiratoiy sounds. 

The sign represents the difiei-ent degrees of sttlidifi- 
cation of lung, between an amount so slight as to iK-ca- 
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sifin only the smallest appreciable modificatiou of the 
respiratory sound, anil an amount so great as to approxi- 
mate closely to the degnw giving rise to bronchial or 
tnbiilar respiration. Id other words, all the gradations 
of respiratory raodlficationa caused by incomplete? or au 
inconsiderable snliditicatinn, which fall short of bron- 
chial or tubular respiration, are embraced under the 
name broncho- vesicular. The gradations correspond to 
the amount of solidification, that is, they show the 
solidification to be either very slight, slight, moderate, 
or nearly sufficient to be considered as considerable or 
complete. The sign is, therefore, important as evidence, 
first, of the existence of solidification ; and, second, of 
the degree of solidification. 

Analyzing this sign, the most distinctive feature is the 
combination of the v&sicularand the tubular quality in 
the inspiratory sound. These two qualities may be 
combined in variable proportions. The pitch of the 
Bound is raised in proportion as the tubular predomi- 
nates over the vesicular quality. The expiratory sound 
is more or less prolonged, tubular in quality, and the 
pitch is raised. The prolongation of this sound, its 
tubular quality, and the highness of pitch, are propor- 
tionate to the predominance of the tubular over the 
vesicular quality in the inspiratory sound. If the solidi- 
fication of lung be alight, the characters of the normal 
vesicular respiratiim predominate; that is, the inspira- 
tory sound has but a small proportion of the tubular 
quality, and is but little raised in pitch, the expiratory 
sound being not much prolonged, its tubularity not 
marked, the pitch not high. If, on the other hand, the 
solidification of lung be almost enough to give a bron- 
chial respiration, the inspiratory sound has only a little 
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vesicular quality, the tubular quality preduniinatiiig, the 
pitch propurtionati'ly raisud ; and the cxpii-atory sound 
is proloLged, tuiiular, aud liigh, uearly to the same 
extent as in the bronchial respiration. The less the 
fiolidification the more the characters of the normal 
vesicular predominate over those of the bronchial respi- 
ration, and, per contra, the greater the solidificatiun the 
more the characters of the bronchial predominate over 
those of the normal vesicular respiration. Daily aus- 
cultation in a case of lobar pneumonia during the stage 
of resolution affords an opportunity to study all the 
gradations of this sign. After resolution has made 
some progress the inspiratory sound is no longer purely 
tubular, but the ear appreciated a little adcaixture of 
the vesicular quality and the pitch is slightly lowered. 
As resolution goes on the vesicular quality increases, 
the pitch is correspondingly lowered, until, at length, 
DO tubularity remaius, and the pitch becomes normal. 
Meanwhile, as the vesicular quality increases in the 
inspiratory sound, the expiratory sound is less and less 
prolonged, high and tubular, until it becomes, as in 
health, short, low, aud blowing. 

The broncho- vesicular respiration is an important 
diagnostic sign iu all the affections which involve par- 
tial solidification of lung. In lobar pneumonia, as just 
stated, it denotes the progress made from day to day in 
resolution. It is found al^o in an earlier stage, before 
the solidification is Bufficient to give rise to a purely 
bronchial respiration. It h a valuable sign in phthisis, 
affording evideuce, not only of the fact of solidification, 
but of its degree and extent. The signs enter into the 
diagnosis of interstitial pneumonia, hemorrhagic infarc- 
tus, condensation of luug from the pres.sure of either 
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liqiiirl, air, or a. turutir, and from oullapse of pulmouary 
lobules. It may l>e stated with respect to this sign, 
that it is alwayii present if the lung be partially sulidi- 
fled, provided there be not either Hii])pressiou of respi- 
ratory sound, or such u degree of feebleness that the 
distinctive characters are iin determinable. As with the 
bronchial respiration, so with the broncho- vesicular, 
either the inspiratory or the expiratory sound may be 
wauiiug. Tlie charactei's of the sign are then to be 
determined as they are manifested in tlie sound which 
ia present, namely, the combination of the vesicular and 
the tubular quality, with more or less elevation of 
pitch, if only an inspiratory sound may be heard, and 
the amount of prolongation, tubularity, and elevation 
of pitch, if there be only an expiratory sound. 

In determining tlic presence of this morbid sign at 
the summit of the chest on the right side, it is to be 
borne in mind that the i-espiratory murmur on this side 
has, in health, as compared with the respiratory mur- 
mur at the snmmit on the lefY side, more or leas of the 
characters of the broncho- vesicular i-espiratiou (vide 
Normal Broncho- vesicular Respiration, page 103). 

Cavernous JiespiraHon. — The modifications which con- 
stitute the distinctive characters of this sign are produced 
by the entrance of air into a cavity with the act of in- 
spiration, aud its exit from the cavity with the act of 
expiration. This passage of air into and from a cavity 
can only take place where the walls of the cavity col- 
lapse more or less in expiration and expand in inspira- 
tion. Pulmonary cavities occur chiefly iu cases of 
phthisis. They ix«ur, but with comparative infre- 
quency, as a result of circumscribed abscess and gan- 
grene of lung. 
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A well-marked («vi>ruoiis respiration has cliaractere 
which are highly tlistiuctive when this sign is contrasted, 
ou the one hand, with either the bronchial or broneho- 
vesiciilar respiration, and, on the other hand, with the 
norma) vesicular mnrmiir, The-se distinctive characters 
relate both to the inspiratory and expiratory sound. 
The inspiratory sound is ueither vesicular nor tubular 
in quality, and the pitch is low as compared with the 
bronchial respiration. As r^ards quality, we may say 
of it, as of the expiratory sound in the normal vesicular 
respiration, it i'i simply a blowing souud. The expira- 
tory sound has the same quality as the inspiratory, and 
is lower in pitch. Its duration is variable. The iuten- 
sity of both the inspiratory and the expiratory sound 
varies; intensity does not enter into tlie distinctive char- 
acters of this sign more than into tho.se of the bronchial 
and the broncho- vesicular respiration. These distinctive 
characters of the cavernous respiration, as regards pitch 
and quality, especially of the expiratory sound, were 
first pointed out by me in 1652.' Prior to this date 
the bronchial and the caveraous respiration were con- 
sidered as having identical charat.-ters, or at all events, 
a.s not distinguishable from each other. Following 
Skoda, these two signs are still considered as essentially 
identical by German autliors. With a practical knowl- 
edge of the foregoing characters distinctive of the 
cavernous respiration, there is no difficulty in dis- 
criminating this sign from the bronchial respiratiou. 
The sign is more likely to be confounded with the normal 
vesicular mumiur, inasmuch as it ditlers from the latter 
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ouly in the abseuce in the inspiratory sound of tlie VL«ic- 
ular quality. Against this error the student is to be 
cautioned. It is most likely to be made when the in- 
spiratory souud is much weakened, am], consequently, 
the vesicular quality less distinctly appreciable than 
when the sound is more or less intense. 

A cavernous respiration is limited to a space more or 
less circnraacribed, the area corresponding to the site and 
the size of the cavity. Occiirriug, for the most part, in 
cases of phthisis, it is much more frequently found at 
the summit than elsewhere over the cheat. It is not 
constantly found where there is a cavity with flaccid 
walls. It may be temporarily suppressed by the 
presence of liquid within the cavity, and by obstruction 
of the orifices communicating with bronchial tubes, or 
of the latter. It may be wanting at one moment, and 
an act of expectoration may cause it to reappear. Hence 
absence of cavity cannot be predicated on the absence of 
the sign at a single examination. Moreover, if a <«vity 
he not situate*! near the pulmonary superficies, and solidi- 
fied lung intervene between it and the walls of the chest, 
the cavernous sign may be drowned in a loud bronchial 
respiration. For this reason, while the cavernous sign 
is positive evidence of a cavity, the absence of the sign 
is not proof that a cavity does not exist. 

In some cases of perforation of Inng witli pneumo- 
thorax, the passage of air to and fro through the per- 
foration may give rise to the cavernous r&spiratioa. 
As a rule, however, under these circumstances, another 
sign is produced, namely, the amphoric respiration. 

The cavernous respiration may be reproduced by the 
inflation of the lungs after their removal from the body, 
the binaural stethoscojie lieiug placed over a cavity. 
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This is true, also, of the bronchial and the broncho- 
vesicular respiration. These signs may be thus illus- 
trated not int'requeutly after death from phthisis, in 
lunga in which are cavities together with portiooa com- 
pletely or moderatt'ly solidified. 

The distinctive charaeteraof the cavernous respiration 
may also be illustrated by means of a small India-rubber 
ball(X)u with an opening at opposite ends. Inflating the 
balloon through a tube introduced into one opening pro- 
duces a soimd aoalogoiis to the cavernous iuspii-ation, 
and the expulsiou of the air by the elasticity of the 
balloon produces a sound analogous to the cavernous 
espiration. A Davidson's syringe may be used to inflate 
the balloon. The sounds are heai-d by applying lightly 
to the balloou the binaural stethoscope. This illustra- 
tion demonstrates the mechanism of the cavernous respi- 
ration. 

Broncho-ctivernoua Reepiralion. — In this sign, as the 
name denotes, the characters of the bronchial and the 
cavernous respiration are couibiued. These characters 
may be combined in ditlereut ways, as well as in variable 
proportions. If a cavity be situated in proximity to 
solidified lung, the quality and pitch of the inspiratory 
and the expiratory sound may show an admixture of the 
characters of the two signs, and to a practised ear the 
combination is distinctly recognizable. This is one of 
the forms of broncliLi-cavernous respiration; the sounds 
are not sufficiently high aud tubular for bronchial, nor 
sufficiently low and blowing for cavernous respiration. 
Another form consists of an inspiratory sound, the first 
part of which is tubular, and the lattei' part cavernous, 
^samples of this form are not extremely infrequent. 
This form has been recently described by Seitz under 
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tlie name " mdamoi-phodng respiration," Still another 
form is a caveruouB inspiratory, with a bronchial or 
tubniar expiratory sound. In the latter form, the brou- 
chial expiration proceeds from solidified liiug situated 
uear the cavity, the intensity of the sound being suffi- 
cient to drown the cavernous expiration. 

When, as often happens, a cavity is situated in close 
proximity to, or, it may be, surrounded by solidified 
lung, the cavernous and the bronchial respiration are, as 
it were, in juxtaposition, and such instances offer an 
excellent opportunity to study the points distinguish lug 
these signs from each other ; and, generally, at a short 
distance the normal vesicular murmur may be found, so 
that both morbid signs may be compared witii the latter. 
Within a circumscribed area sometimes are exemplified 
the characters of the normal mnrmur, and of the two 
morbid signs just mentionctl, together with those of the 
broncho -vesicular respiration. 

Vesicido-eavemmis Mespiraiion. — It is sometimes evi- 
dent that the vesicular and the cavernous quality are 
combined in the inspiratory sound. This occurs when 
a, cavity ia surrounded, not by solidified, but by healthy 
lung. Under these circumstances, over the site of the 
cavity the inspiratory sound may be as loud as, or louder 
than, that around the cavity, but the quality is not 
purely cavernous; some vesicular quality is appreci- 
able, A vesiculo-cavernous respiration, then, is a 
cavernous respiration plwi some vcsicnlar quality de- 
rived from the air-vesicles which are proximate to the 
cavity. This sign is corroborated by other associated 
signs showing the existence of a ravity and its localiza- 
tion. 
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Amphoric Respiration. — The term amphoric has a 
Bignifitanee when applied b» auscultatory aouods, anal- 
ogous to that which it has in percLissioa; it denotes a 
musical iutouation which may be compared to the sound 
produced by blowing npon the open month of a decan- 
ter or phiaU Whenever the respiratory souud has this 
intonation, it denotes a space containing air which is not 
expelled with the act of expiration. Air in the pleural 
cavity with perforation of lung, is the physical coudition 
most frequently represented by this sigQ. It is a valu- 
able diaguostic sign in cases of pneumothorax ; but it is 
not always present in that afi'ection, certain accessory 
conditions being requisite, namely, perforation above 
the level of liquid, and an unobstructed communication 
of the bronchial tubes, through the opening, with the 
pleural space containing air. While, therefore, its 
presence may be significant of pneumothorax, its absence 
is by no means sufficient to exclude this affection. Not 
inlrequently it is a sign of a phthisical cavity with rigid 
walls which do not collapse with the act of expiration. 
The same contingencies affect its production here as in 
cases of pneumothorax. Whenever amphoric respiration 
is present, if pneumothorax be excluded by the absence 
of the other signs which are diagnostic of this affection, 
the sign is proof of the existence of a pulmonary cavity, 
the walls of which are not flaccid. The sign then takes 
the place of the ordinary cavernous respiration which 
has been described. 

The amphoric souud may accompany either inspira- 
tion or expiration, or both. Amphoric respiration may 
be artificially illustrated by connecting an India-rubber 
bag of considerable size (such as ia contained within a 
foot-ball) with a flexible tube, and after diliitiug it with 
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air, inflating it forcibly either by a pair of bellows or 
by the mouth, holding the bag close to the ear. The 
amphoric sonuil thus piXKluced represents the amphoric 
respiratioD aa a sign in pneumothorax. As the sign of 
a tuberculous cavity it may be illustrated by a similar 
experiment, uslug an ludla-rubber bag of the size of an 
egg or orange. I have localized a tulwrculous cavity 
with rigid walls in the centre of a lobe, by iuflating 
artificially phthisical lungs after their removal from the 
body. 

Shortened Inspiration.^T\ie inspiratory sound is 
somewhat shortened in bronchial or tnbular respiration. 
This modification enters into the characters of that sign, 
the quality of the sound being tubular, and the pitch 
high. The shortening is due to the sound ending before 
the inspiratory act ends; the sound is said to be uo- 
floished. Shortening of the sound occurs, however, 
wheu it is not an element in the bronchial respiration. 
The shortening is then due to the sound not beginning 
with the inspiratory act ; this is distinguished as deferred 
inspiratory souud, A deferred inspiratory sound not 
tubular lu quality, but more or less vesicular, and uot 
uotably raised in pitch, is a sign of pulmonary or 
vesicular emphysema. It is a sign of value in connec- 
tion with the diagnosis of that disease. 

The student should note the distinctions just stated 
which relate to pitch aud quality. Suppose an inspira- 
tory sound to tte present without an expiratory sound ; 
if the sound be shortened at the end of the inspiration, 
the pitch high, and the quality tubular, it is bronchial 
respiratiou, denoting complete or considerable solidifica- 
tion of lung, but if the shortening he at tlie beginning 
of r&spiratiou, tlic pitch comparatively low, and veaicn- 
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lar quality he appreciable, the sign deuotea emphysema. 
The diffei-eotial poiuts thus are, the inspiratory sound 
either tmliuiahed or deferred, the pitch either high or 
low, aod the quality either tubular or vesicular. Atten- 
tion to these poiuts is raseutial iu order to avoid error 
in the luterp relation of the sign. 

Prolonged Expiration, — The length of the expiratory 
sound in health varies iu ditfereut persons. The sound 
is sometimes considerably prolonged ; it may be nearly 
as long as the sound of inspiration. There is no diffi- 
culty in recognizing this as a normal peculiarity, from 
the. fact that the murmur has the pitch and quality of 
health. An unusual length of the expiratory sound, 
within the range of health, is usually observed at the 
summit of the chest, and especially on the right side. 
It is impartant to bear in mind that at the summit of 
the chest on the right side, and sometimes also on tlie 
left side, a prolonged expiratory sound, more or less 
raised iu pitch, and tubular iu quality, may be a normal 
peculiarity. It follows that a prolonged, and even a liigh 
and tubular expiration at the summit of the chest, must 
not be reckoned as a morbid sign unless it be associated 
with other signs denoting disease. The laws of the 
disparity between the two sides of the chest at the sum- 
mit are to be taken into account (vide p. 83). If the 
expiration be longer on the left than on the right aide, 
it is abnormal ; so, also, is a high-pitched tubular expi- 
ration heard on the left and not on the right side. 

The aiguificanee of an abnormally prolonged expira- 
tion depends on its pitch and quality. If it be high and 
tubular, it denotes solidification of lung. It is in fact, 
bronchial respiration. As already stated, in bronchial 
or tubular respiration the inspiratory sound is sometimes 



wautiug, aud tlits presentee of the sign is theu to be 
determined by the cliaracters, relating to pitch aud 
quality, of the expiratory sound. The same statement 
holds true with respect to bi'oncho-vegieular i-espiration 
when this approximates to the bronchial. At the sum- 
mit of the chest, the characters of the inspiratory sound, 
and associated morbid signs, always enable the ausculta- 
tor to determine whether a prolongetl high and tnbiilar 
expiration be, or be not, abnormal. A ])rolouged ex- 
piration, which is low in pitch and blowing in quality, 
that is, with the characters of health, aside from length, 
may behing to a cavernous expiration. This is to be 
determined by tlie characters of the inspiration, and by 
other associated signs. Exclusive of cavernous respira- 
tion, an abnormally prolonged expiratory sound of low 
pitch and nou-tubular, denotes vesicular emphysema. 
It is associated then with a weakened aud deferred 
inspiratory sound. A prolonged expiratory sound, in 
cases of emphysema, is invariably low and nou-tubular. 
If it have not these characters, it is not a sign of emphy- 
sema, but belongs to broucliial or broncho- vesicular 
respiration. Attention to these differential points is to 
be enjoined upon the student. 

A prolonged e.tpiration at the summit of the chest on 
the right side is sometimes incorrectly considered to be 
evidence of phthisis. It is to be recollected, in the first 
place, that prolongation of this sound with a normal 
pitch and quality, is never evidence of solidification of 
King either from phthisis or any other disease ; and in 
the second place, even if the pitch he high, aud the 
quality tubular, tliat it is not to be regarded as abnormal 
provided the inspiratory sound is unchanged and other 
signs of disease are not present. At times in bronchitis 
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tliere is a. prolonged expirat^^ry sound which may be 
distinguished as a sonorous expiraliou, uot amounting 
to a r4Ie. This is liable to be mistaken for broncho- 
vesicular breathing. 

The importance of observing the pitch and quality of 
a prolonged expiration was pointed out in my work on 
"Physical Exploration," in 1856. The difference as 
r^;ards the significance of a high pitch with a tubular 
quality from a low pitch with a simply flowing quality, 
has not, as yet, received from medical writera the atten- 
tion which it claims. 

Jnierrupted Bespiration. — To this sign have been ap- 
plied other names, such sis jerking, wavy, oogged-wheel, 
and by French writers the names entrecoupSe and gaccadie. 
The modification is either of the inspiration or of the 
expiration, or of both. The inspiratory, however, much 
more fre(iuently tiian the expiratory, sound is inter- 
rupted. The sound, instead of being continuous, is 
broken into one, two, or more parts. This is the 
characteristic of the sign. If at the same time there be 
alterations in pitch and ijuality, the interruption is 
merely incidental to other signs, namely, the bronchial, 
broncho-vesicular, or cavernous respiration. To consti- 
tute it a distinct sign, the interruption must be the only 
appreciable change. As a distinct sign it has but little 
diagnostic value. 

Interrupted respiration is sometimes found in healthy 
persons. It is confined to the summit of the chest, and 
oftener on the left than on the right side. Existing 
without auy other signs, therefore, it is not evidence of 
disease. It is of value only in the diagnosis of phthisis. 
Associated with other signs, when the latter are uot 
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Diarketl, it is entitled to a certain amount of weight iu 
the diagnosis. 

Interrupted respiratory eonuds, of course, occur when 
there is interruption in the respiratory movements. 
This happens in cases of pleurisy, pleurodynia, or inter- 
costal neuralgia. Owing to the pa,iu caused by the 
movements in respiration, the patient may breathe, not 
continuously, but with a series of jerking movements. 
Sometimes interrupted breathing is observed in persons 
who are excited or agitated when auseultation is prac- 
tised. In all these instances interruption in the respira- 
tory sounds is found over the whole chest, whereas, 
when it is an abnormal sign in coses of phthisis, it is 
limited to the summit on one side of the chest, and 
there is no interruption niauifest«d in the mode of 
breathing. 

Reviewing the foregoing signs, they may be distributd 
into three classes, as follows : Ist. Signs, the distinctive 
characters of which i-elate to either the absence or the 
intensity of sound. This class embraces, (a) increased 
intensity of the vesicular murmur; (b) diminished in- 
tensity of the vesicular murmur ; and (c) suppression 
of respiratory sound. 2d. Signs, the distinctive char- 
acters of which relate esi)ecially to pitch and quality. 
In this class belong, (a) bronchial or tubular respiration ; 
(b) broncho- vesicular respiration; (c) cavernous respira- 
tion ; (d) broncho- caver Qous respiration ; (e) vesiculo- 
cavernous respiration ; and (f) amphoric respiration, 
3d. Signs, the distinctive characters of which relate 
especially to rhythm, namely, (a) shortened inspiration ; 
(b) prolonged expiration ; and (c) interrupted inspiration. 
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Adventitioiis Respiratory Sounds, or Rales. 

Adveiititioiia respinitory sounds, or, ailoptiug tlie 
French term, r3.les, are distinguished from the morbid 
signs already considered, by tlie fact that they have no 
analogues in health ; iu other words, they are not nor- 
mal sounds abnormally modified, but wholly new sonnds. 
A convenient classification of these sounds ia based on 
the different anatomical situations in which they are pro- 
duced. This classification ia as follows : 1st. Laryn- 
geal and tracheal rSles; 2d. Bronchial rales ; 3tl. Vesic- 
ular rSles; 4th. Cavernous r^les; 5th. Pleural rSlea; 
and, 6th. Indeterminate r^les. Compared with each 
other, as regards their characters, they admit of being 
divided into dry aud moist rSles, the latter being evi- 
dently due to the presence of liquid. 

Laryngeal and Tracheal Sales. — The rSles produced 
within the larynx and trachea may be either moist or 
dry. The moist or bubbling sounds are produced when 
mucus or other liquid accumulates in these sections 
of the air-tubes. This occurs frequently in the mori- 
bund state, and the sounds are then known aa the 
" death-rattles." When not incident to this state, they 
denote either insensibility to the presence of liquid, as 
in coma, or inability to etfect the removal of the liquid 
by acts of expectoration. The sounds are heard at a 
distance. They exemplify, on a large scale, moist or 
bubbling auscultatory sounds which are produced within 
the bronchial tubes. Dry sounds produced within the 
larynx or trachea are caused by spasm of the glottis, 
and by diminution of the calibre, either at or below the 
glottis, from redema, exudation, the presejice of a foreign 
body, or the pressure of a tumor. Thedry sounds are 
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dHth^nidied as whistling, wbeexin^ oowing, wIm 
ete. Tlt^ are beard at a JiaCanw, and tfef abo exem- 
plify ameuhatoiT aouDds niptiMiili i^ amlogons «»- 
ditioos in the broachial tabes. Cbmractaia^ soonds 
prodDced at tfae glottis br spasm eoter into the diagnoss 
of certain afiections, namdv, kryi^istnas, stridulos, 
pertosBts, OTMip, and anmrian involvii^ excitation of 
tJie recnireat lanrogeal nerve. Other sounds are doe to 
ponlyns of the laryngeal muscles. Again, dn,- sounds 
prodnoed by stenueis of the tradtea from the pre^ure of 
an anenrismal or other tumor, cicatrization of ulcers, and 
morbid growths, are of diagnostic importance. Although 
audible withont auscultation, these different sounds, with 
referenoe to the precise atoation at which they are pro- 
duced, may aomdimea be studied with advantage by 
means of the stethoacope. They are embraced under 
the name stridor. The respiration, voic«, and cough, 
when accompanied by these sounds, are said to be 
Htriduloua. 

Hoist Bronchial Rales. 

The moist bronchial rales are bubbling sounds pro- 
duced in different branches of the bronchial tree. They 
are eounds of which the "tracheal rattles" are an 
exaggerated type. They may be imitated by blowing 
into liquids through tubes ditfering iu size. They may 
also Ik p!-o<!uced in the lungs of the sheep or Uie calf, 
after removal from the body, by injecting into the 
bronchi glycerin or some other liquid, and imitating the 
respiratory act by means of a jiair of bellows, ausculta- 
tion being practised with the stethoscope applied upon 
the surface of the lung, or with several thicknesses of 
clotli intervening. The bubbles seem to be large or 
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small, according to the size of the bronchial tubes la 
which they are produced. Apparent differences in the 
size of the bubbles are distinguished by the names coarse 
and fine. lu the primary and secondary bronchial 
brandies the moist sounds are relatively quite coarse ; 
they are less so in tubes of the third or fourth dimen- 
sions; in smaller tulies they become line, and in those 
of minute size they become extremely fine. Extremely 
fine bubbling sounds constitute what has been known as 
the subcrepitant rSle, so called because it approaches in 
character to the crepitant r^le produced witliin the air- 
vesicles and bronchioles. We may thus judge the size 
of the bronchial tubes in which the rSles are produced 
by their comparative coarseness or fineness. Frequently, 
however, coarse and fine rales are intermingled, and gener- 
ally those which arc either coarse or fine are not uniform, 
but appear to be of unequal size. In all the varieties 
of the moist bronchial rSles, the bubbling character of 
the sounds is sufGcieutly distinctive for their recognition. 
The differentiation of the so-called suborepitant from 
the crepitant r§le alone involves some nice points of 
distinction. 

Coarse bubbling rSles sometimes occur in acute bron- 
chitis affecting the largei- bronchial tubes. Their occur- 
rence is exceptional, because, in general, the mucus 
within the tubes does not accumulate sufficiently and is 
too consistent for the production of bubbling sounds. 
These rSles occur in cases in which the mucus is unusu- 
ally thin, and either more abundant than usual or an 
accumulation takes place in consequence of inability to 
expectorate freely. These conditions are wanting in the 
majority of the cases of ordinary acute bronchitis. A 
muco-purulent liquid in cases of chronic bronchitis is 
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better suited for the production of bubbling sounds than 
simple mucus. Moreover, coarse rates are heard oftener 
in children than in adults, because the former do not 
voluntarily expectorate as freely as the latter. Serous 
transudation (bronchorrhcea) into tubes of large size may 
give rise to coarse bubbling rSles, and also the presence 
of blood in some caaes of profuse hemorrhage. In 
bronchitis and bronchorrhcea the r&Ies are heard on both 
aides of the chest. The bubbling rSles, whether coarse 
or fine, are heard either with the act of inspiration or of 
expiration, or with both acts. 

Fine bubbling sounds and the so-called suberepitant 
rSle occur in various pathological connections. The 
characters of the latter are to be borne in mind with 
reference to the discrimination from the crepitant rSle. 
The most distinctive character is the moist sound or 
bubbling ; this is sufficiently appreciable. Other char- 
acters are, their occurrence fi-e*) uently, but not constantly, 
in expiration as well as in inspiratiou, and the inequality 
of the fine bubbling sounds. 

The so-called suberepitant rSle, existing over the 
chest on both sides, is diagnostic of bronchitis affecting 
the smaller bronchial tubes (capillary bronchitis), when 
taken in connection with other signs and the symptoms. 
The rS.]e exists on both sides, because this, as well as 
bronchitis affecting the larger tubes, is a bilateral affec- 
tion. The sign is of great practical value in the diag- 
nosis of that variety of bronchitis. The rSIe also oecnra 
on both sides, and is more or less diffused in pulmonary 
cedema. The connection with the latter affection is 
shown by the associated physical signs, together with 
the symptoms. In so-called capillary bronchitis, the 
bubbling is due to the presence of thin mucus, and in 



pulmonary tedema to serous traoaudation within the 
small bronchial ramifications. 

Fine bubbling or the so-called snbcrepitant rille has 
other pathological connections, as follows : 

1. It oecnrs in lobar pneumonia during the stage of 
resolution. Here it is due to the presence of mucus 
from a bronchitis limited to the affected lobe or lobes, 
and, in a measure, to liquefied pneumonic exudation. 
It is considered as denoting comraenciug and progress- 
ing resolution in pneumonia. Soniotimes it is inter- 
mingled with rSles which are more or less coarse. 

2. In circumscribed pneumonia, hemorrh^ic in- 
farctus, and pulmonary apoplexy, the fine or subcrepi- 
taut rSle, often associated with those which are more or 
less coarse, denotes the presence of mucus or of blood 
within the bronchial tubes. The rSles are localized in 
space, or in spaces, corresponding to the situation and 
extent of the affection. 

3. During and shortly after a hsemoptysis, fine rales 
limited to a particular .situation are sometimes heard, 
proceeding from blood in the small bronchial tubes, and 
indicating the situation of the hemorrhage. 

4. A purulent liquid admits of bubbling much more 
readily than mucus; hence, in cases of chronic bronchitis 
with an expectoration of pus, fine and coarse bronchial 
rSles are more frequent than in acute bronchitis. Pus, 
also, may be present within bronchial tubes of small 
size, not as a product of bronchitis, but from the evacua- 
tion of an abscess of eitJier the pulmonary parenchyma, 
of the liver or some other adjacent part, and from per- 
foration of lung in some cases of empyema. 

5. In the different stages of phthisis, moist bronchial 
rdles arc usually present. The liquid in the tubes, if 
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the disease be advanced, is derived, in part, from asso- 
ciated broucliitis, and, in part, from liqiiefied tubercu- 
lous exudation. The bubbling sounds may be more or 
leas coarse or fine, and both are often intermingled. 
Early in tbe disease, before softening of the exudation 
has taken place, fine bubbling, or the sulicrepltant rSle, 
limited to the summit of the chest, is an important diag- 
nostic sign. It belongs among the accessory physical 
signs on which the diagnosis may dejiend. Here the 
liqnid is derived from a coexisting circumscribed bron- 
chitis. 

In cases of iibroid phthisis, or cirrhosis of lung, moist 
rales, coarse and fine, are generally more or less abundant 
and diffnsed over the whole, or the greater part, of the 
chest on the alfectal side. 

In the foregoing account of the moist hrouohial rSles, 
the suberepitant rSle is not reckoned aa a sign distinct 
from fine bubbling sounds. Inasmuch as the mechanism 
and the significance are the same, and it is not easy to 
draw a line of demarcation between the two, the dis- 
tinction is unimportant. It is sufficient to bear in mind 
that very fine bubbling sounds are called sultcrepitaot, 
because they are somewhat analogous to the crepitant 
rale. The points which distinguish the latter ai-e, how- 
ever, well marked, as will appear when tJie characters 
of that sign are considered. The term suberepitant 
gives rise to confusion, and there is no advantage in 
retaining it as the name of a distinct sign. Very fine 
liiibbling espi-es.ses more correctly the characters of the 
sign. The moist rSles are often called mucous rSles. 
This name is obviously inappropriate, since, not only 
are tbe sounds produced by other liquids than mucus, 
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but other liquids are best suited for tlieir production, 
especially in the large and medium-sized tubes. 

The several varieties of the moist bronchial rales may 
be produeed by the iujection of a liquid iu varying 
quantity into the bronchi of the lunga removed from the 
body of an animal of sufficient size, e-g., of the sheep 
or calf, and imitating respiration by means of bellows. 

The moist broochial rSles, whether coarse or fine, 
vary iu pitch micordingly as the lung surrounding the 
tubes in which they are produced is, or is not, solidiiied. 
If the lung l)e solidified, the pitoh is high ; if there be 
no solidification, the pitch is comparatively low. Thus, 
the pitch of the rSles is high in the second stage of 
pneumonia and iu phthisis with cousiderable solidifica- 
tion, whereas the pitch is low in bronchitis and pul- 
monary cedema. If, therefore, the respiratory sound be 
suppressed, it is easy to determine V)y the pit«h of these 
rSles whether the lung he solidified or not, and to judge 
measurably of the degree of solidification. Attentiou 
to the piteh in coouectioo with these rales is sometimes 
of value iu diagnosis. 



Dry Bronchial Rale a. 

All adventitious sounds which are not moist, produced 
within the air-tubes below the trachea, are embraced 
under the name drii bi-onchial rSles. The sounds are 
many and varied in character. They are often musical 
notes. Frequently they are su^estive of certain familiar 
sounds, siieh as the chirping of birds, the cry of a young 
animal, snoring in sleep, cooing of pigeons, humming 
of the mosquito, the note of the violoncello, etc. 
They are often heard at a distance, and characterized as 
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wheezing aouods. An interrupted or clicking eoimd is 
not uncommon. All these varieties are practically un- 
ioiporlaot, and it would be a needless refinement to 
consider particular varieties as distinct signs. The only 
distinction which it is desirable to make in into the 
sibilant and sonorous rSles, This distinction is based on 
difterenee in pitch ; sibilant rales are high, and sonorous 
rSles are low in pitch. As a rule, the sibilant r^les are 
produced tu the small and the sonorous rSles in the 
larger sized bronchial tubes. The sounds may accom- 
pany either inspiration or expiration^ or both. The 
sibilant and sonorous rSles are often intermingled. 
There may be sibilant rSles with inspiration, and 
sonorous r^Iea with expiration, within the same situa- 
tion. Moreover, these r^les are often found to vary 
from minute to minute, being at one instant sibilant 
and at anntlier sonorous. Studeuts are liable to con- 
found sonorous r^lea with bronchial breathing and some- 
times with friction -sounds. 

The physical condition represented by the dry rSHes is 
diminished calibre of the air-tubes at certain points, and 
especially in consequence of spasm of the bronchial mus- 
cular fibres. The latter constitutes the essential patho- 
logical condition in a paroxysm of asthma; and in this 
affection the dry r&les are always marked. Their 
diagnostic importance relates chiefly to asthma. Both 
sibilant and sonorous rSles are present and diffused over 
the entire chest. Wheezing sounds with expiration are 
heard by the patient, and by others at a distance. A 
single paroxysm of asthma affords an opportunity for 
the student to observe all the varieties and fluctuations 
of these rSles. Taken in connection with other signs 
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a ad the symptoms, the rSIes are characteristic of 
asthma. 

More or less spasm of the bronchial muscular fibres 
occurs io certain cases of bronchitis, without being 
sufficiently great and extensive to give rise to a paroxysm 
of asthma, or even any embarrassment of reBpiratioii, 
Under these circnmstaiicea tlie r^lca are less marked and 
diffuse. An asthmatic element may be said to enter, 
more or less, into these cases. Narrowing of bronchial 
tul)es by tenacious mucus which gives rise to no bubbling 
sounds, and, perhaps, unequal swelling of the mucous 
membrane, may also occasion sihilaut and sonorous 
r^les. 

Dry rSles at the summit of the chest are not infre- 
quent in cases of phthisis due to spasm, the presence 
of mucus, or to swelling of the mucous membrane. 
They are sometimes quite annoying to phthisical 
patients. 

Clicking sounds are su^estivc of the sudden separa- 
tion of t«uacioua mucus from the walls of the bronchial 
tubes. These are siifficieutly common in bronchitis and 
in phthisis 
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This is the ouly vesicular rillc. It is usually con- 
sidered to l>e juxxluced within the air-vesicles, but 
probably the terminal bronchial tubes or brouehioles 
participate in its protluctiou. 

It is to be distinguished from very fine bubbling 
sounds, or the so-called subcrepitaut rale. The points 
of distinction are as follows : The sounds are not moist, 
but dry; they are crackling, not bubbling in character. 



They may be defined to be veiy fine, dry, craekliug 
sounds. This point of ditterenee is very distinctive. 
Tliere are, however, other differential points. Tlie 
crackling sounds are equal, whereas fine bubbling 
sounds are unequal ; that is, they give the impression 
of bubbles of unequal size. The crepitating sounds are 
heard at the end of the inspiratory act, and especially 
at the end of a forced inspiration, the subcrepitaut rale, 
on the other hand, being heard often with or near the 
begiuniog of inspiration, and, perhaps, oeasiug before the 
end of the inspiratory act. Another distiuctive feature 
is the abrupt development of the crepitant rSle; there is 
a shower of crackles, as it were, at the end of a forced 
inspiration. Finally, the rSle is never heard in expira- 
tion. The apparent exceptions to this statement are 
iustauces in which the crepitant and the subcrepitant 
r&le are associated. This is not very infretjuent, and, 
with a practical knowle*ige of the characters of each, It 
is by no means diifieult to appreciate the combination of 
the two sign^. lu fact, the combination affords an 
excellent op|M)rtuuity to illustrate the distinctive char- 
acters of eacli ; the fine bubbling at or near the hegiu- 
oiug of inspiration, followed by the fine crackling at the 
end of this act, and the former perhaps produceil in the 
act of expiration. 

There are various modes in which the crepitant rSle 
may be imitated ; for example, rubbing together a lock 
of hair near the ear, throwing fine salt upou live coals 
or into a heated vessel, ignitiug a train of gunpowder, 
and alternately pressing and separatmg the thumb and 
fiuger moistened with a solution of gnm arubic and held 
near the ear. A perfect representation is afforded by 
squeezing a piece of an artificial preparation known as 
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the ludia-rubber sponge, and observing the sound pro- 
duced by tlie separation of the walls of the interstices 
when the piece expands from its elasticity. This pre- 
paration esemplities the true mechanism of the sign as 
described, first, by the late Dr. Carr, of Canaiidaigua, 
S. Y., in an article published in the American Journal 
of Medical Sci&tces, in October, 1842.' Expansion of 
the lungs of the sheep or calf, after removal from the 
body, the stethoscope being applied to the hing-surface, 
gives, in certain situations, a well-marked crepitant ra,le. 

The crepitant rSle is the diagnostic sign of pneumonia. 
It very rarely occurs in any other pathological connec- 
tion. Of all respiratory signs, this is most entitled to 
be called pathognomonic. It belongs e,specially to the 
first stage of acute pneumonia. It is not invariably 
present, but it occurs iu the majority of cases of acute 
pneumonia. In the second stage, or the stage of solid!- 
the rSle generally disapjiears. It not infre- 
quently is reproduced in tlie stage of resolution, and it 
is then called the returning crepitant rale {ccepi/iwcediw;). 
In the latter stage it is often found in combiuatiun with 
the subcrepilant rale. The practical value of this sign 
relates chiefly to the diagnosis of pneumonia. 

It is stated that the crepitant rSle is sometimes found 
a of pulmonary oedema, and during or directly 
after an attack of hemoptysis. If it ever occur in 
these cases, the instances must be extremely rare. The 
statement is perhaps based on the occurrence of the sub- 
crepitant, this being confounded with the crepitant r&le. 
It occurs transiently under the following circumstances: 
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A patient who has been confioed for some time in bed, 
lying on the back, and much enfeebled with any disease, 
if suddenly raised to a sitting posture and ausunltated, a 
crepitant rSle is often found on the posterior aspect of 
the chest at the end of a forced inspiration. The rSIe 
disappears after a few forced inspirations. It is heard, 
not on one side only, bnt on both sides. The explana- 
tion is, that during the recumbent posture continued for 
sometime, and the patient breathing feebly, enough of 
the air-vesicles and bronchioles become agglutinated by 
means of a little sticky transudation to give rise to 
crackling sounds iu a few forced inspirations. It may 
be of use to mention tliat if the stethoscope be applied 
to the anterior surface of a chest much covered with 
hair, the movements of the pectoral extremity of the 
instrument in the act of inspiration may produce a sound 
identical with the crepitant rSle. 

A crepitant rSle at the summit of the chest, mthin 
a circumscribed space, is one of the accessory signs 
of phthisis. It denotes a circumscribed pneumonia 
which clinical experience shows to be generally 
secondary to phthisis; hence the diagnostic signifi- 
cance of the sign. 



Cavernoas or Gurgling Rale. 

A pulmonary cavity of considerable size, containing 
a certain quantity of liquid, and communicating freely 
with bronchial tubes, furnishes a rSle which is charac- 
teristic. The character of the sound is expressed as 
fully as possible by the term gurgling. The sound is 
produced by large bubbling and the agitation of the 
liquid within the cavity. It may be compared to the 
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souud produoed by the boiling of a liquid in a flask or 
large te»t-tube. The souud is sometinies high pitched 
and amphoric, but generally it is low in pitch. It is 
heard with more or less intensity within a circumsmbed 
space almost invariably at or near the summit of the 
chest; but, if intense, the souud is difi'used, and it may 
be sometimes heard at a distance. Its diagnostic im- 
portance relates to the advanced stage of phthisis. The 
rSle is heard chiefly or exchiaively in the act of inspira- 
tion. It may be produced by the act of coughing some- 
times with greater intensity than by respiration, 



Pleural Rales — rnction-aounds — Metallic Tinkling — 
Splashing. 

The signs embraced under the name pleural r3,les are, 
Ist. Sounds produced by the rubbing together of the 
pleural surfaces, and hence called friction -sounds; 
2d. Metallic tinkling; and 3d. Splashing or succus- 
sion sounds. 

Fridion-soimds. — Movements of the pleural surfaces 
upon each other take place in inspiration and expiration ; 
but in health these movemeuts occasion no sound. 
Sounds are produced when the surfaces are covered 
with a recent fibrinous exudation which prevents the 
normal continuous, unobstructed movements, and when 
the surfaces are roughened with dense lymph or other 
morbid products. The sounds are generally interrupted, 
that is, two, three, or more sounds occur during the act 
of inspiration or expiration, or during both acta. The 
intensity of the sounds varies much in different cases. 
A slight grazing sound only may Ire heard, or, on the 
other hand, the sounds may he .so loud as to be heard by 
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the patient aud by others at a distance. The character 
of the sounds is variable. The slight rubbing or graz- 
ing character may be imitated by placing over the ear 
the palmar surtiice of one hand, and moving over its 
dorsal siirfiioe slowly the pulpy portion of a finger of 
the other hand. In some instances, however, the rough 
character of the sounds is expressed by such terms as 
rasping, grating, and ci'cuking. In these instances the 
sounds denoie density of the morbid product which 
roughens the pleural surfaces. In connection with very 
rough sounds, vibration of the walla of the cheat, or 
fremitus, is sometimes perceived by palpation. 

Aside from the cJiaracter of the sounds as just stated, 
they are distinguished by their apparent nearness to the 
ear; they seem sometimes to be produced upon the sur- 
face of the chest. They are sometimes intensified by 
firm pressure of the stethoscope upon the chest. After 
a little practical knowledge of these sounds they can 
hardly be confounded with any other rSles. 

Pleuritic friction-sounds generally denote pleurisy. 
In cases of pleurisy with effusion, slight rubbing or 
grazing is sometimes heard before much liquid accumu- 
lates within the pleuritic cavity. The physical condi- 
tions, however, after the effusion has been removed, are 
much more favorable for the pi-oduction of friction- 
sounds, and they are often now rough in character. 
They may be transient, or they may continue tor a 
considerable period, their duration depending on the 
arrest of the movements of the pleural surfaces by means 
of either agglutination with lymph, or adhesion from 
the growth of areolar tissue. 

Pleuritic friction-sounds occur not infrequently iu 
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caaes of pneumonia, denoting, in this connection, coex- 
isting pleurisy. 

Slight rubbing or grazing at the summit of t!ie clieat 
is one of tlie accessory signs of phthisia. It denotes a 
circumacril^ed, dry pleurisy, wliicli, as clinical experience 
shows, is generally secondary to phthisis, and hence the 
diagnostic significance of the sign. 

In the foregoing instances iu which friction -sounds 
are stated to occur, their significance relates to pleurisy. 
In some rare instances the sounds are produced by 
miliary tnbereles or carcinomatous nodules projecting 
beyond the plane of the visceral pleural surface, without 
pleimtic infiammation. 

Metallic Tinkling. — This is a vocal as well as a respi- 
ratory sign. It is also produced by acts of coughing, 
and sometimes by the act of deglutition. The name 
expresses the distinctive character of the sign. It con- 
sists in a series of tinkling sounds of a high-pitched, 
silvery, or metallic tone. The number of sounds varie-s 
from a single sound, to two, three, or more sounds, 
during au act of either inspiration or expiration. This 
sign may be imitated in various ways, by means of an 
India-rubber bag of considerable size. Forcing a liquid 
into the bag with Davidson's syringe, tapping the bag 
with the finger, or shaking it, will produce tinkling 
sounds. The best mode of artificial representation of 
the sign is to connect the bag with a flexible tube, the 
latter containing a few drops of liquid, and blowing into 
the tul)e so as to produce bubbles at the communication 
of the tube with the hag. lu this latter experiment it 
is not necessary that the bag contain any liquid. It 
occurs irregularly, that is, it is not present iu every act 
of breathing, but is heartl at variable intervals, It may 
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sotnetimea be protliiced by forced, when it is not liaird 
in tranquil, breatliiug. It on only l>e coafoiinded with 
tinkling sounds sunietimes proflnced within the stoniadi. 
The latter, however, are easily discriminated by their 
sitUHtion, and the absence of associated signs denoting 
the affections of the chest in which the sign occurs. 

Metallic tinkling is the sign of pneumothorax with 
perfofHtion of lung. In ihe great majority of the eases 
iu which it is found, it is diagnostic of this affection. It 
is, however, always asiiociated with other physical signs 
corroborative of the diagnosis. 

It is a rare sign, in cases of phthisis, of a lai^e pid- 
monary cavity, the conditions for its production being 
analt^uB to those in pueurao-hydrothorax, namely, a 
space of considerable size containing air, the space com- 
municating with bronchial tubes. 

Splashing, or Succussion Sounds. — This sign is pro- 
duced by succnssion, which is reckoned as one of the 
different modes of physical exploration. Sounds thus 
produced are uot iufreiiiiently heard at some distance; 
generally, however, succnssion is practised while the ear 
is applied to the chest, so that properly enough the sign 
may be embraced among tlie auscultatory signs, although 
not produced liy respiration. 

Splashing is iHthognoraonic of either pneumodiydro- 
thorax or poeumo-pyothorax. It is especially valuable 
as a sign of these affections because it is almost invari- 
ably available. The instances are extremely few in 
which the sign is wanting when air and liquid are con- 
tained in the pleural cavity. It is obtaine<^l by jerking 
the body of the patient with a quick, somewhat forcible 
movement, the ear l>eing very near to, or in contact 
with, the chest, 
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Tlic sound is like that produced wlioii a bottle par- 
tially filled with liquid is tihatieu. TIig .wuud is ofteu 
high-pitched aud amphoric iu quality. The only liability 
to error is in confounding with this sign splashing pro- 
duced withiu the atoraach. Attention to other sigun 
will always protect agaiust this error. 

Indeterminaie Rales. — Uuder this head may be em- 
braced some sounds sufficiently reooguizable, but iadeter- 
miiiate as regards the rationale of their production aud 
the physical conditions which thtsy represent. They 
may l)e designated crumpling and crackling sounds. 
The former are probably due to pleuritic rubbiug, and 
the latter to the separation of some slightly adherent 
air-vesicles or bronchioles. Their diagnostic value re- 
lates only to the early stage of phthisis. In conjunction 
with other signs, any indeterminate rSle, if limited to 
the summit of the chest, and especially to one side, has 
some weight in the diagnosis. Crumpling and crackling 
sounds, however, are not uneoniraou in healthy persons 
at the end of forced inspiration. The fact of their 
presence at both summits, and the absence of other 
morbid signs, are the grounds for not considering them 
as evidence of disease. They are found in health, 
especially if the binaural stethoscope l>e employed. 
Their diagnostic significance, thus, de|)ends on limitation 
to the summit of the cheat on one aide, aud association 
with other signs pointing to incipient plitldsis. 

The Vocal Signs of Disease. 

The vocal signs of diaeaae, with tlie exception ot 
metallic tinkling, which ia a vocal as well as rcBpiratory 
sign, may all Ije ciiunidercd as abnormal modifi^ifions 
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of the normal vocal resonance ami u( Uie normal liron- 
ohial whisper. The stii(ient must, therefore, be iaiiiiliar 
with the distinctive characters of these two normal 
sigus before he is prepared to enter npon the study of 
the abaormal modificutiuus (vide pa^s 86 and 91). 
He must bear in miud the faets which have been pre- 
seufed m relation to the normal vocal fremitus (viih 
page 86). The rules given for anwnltatiou of the voice 
are also to be observed (aVe page 87), Embracing the 
abnormal modifications of the loud voice, the whisper 
and fremitus, the following are the signs to be consid- 
ered : Bronchophony ; Whispering Bronchophony ; 
^gophony ; Increased Vocal Resonance ; Increased 
Bronchial Whisper; Cavernous Whisper; Pectoriloquy; 
Amphoric Voice or Echo ; Diminished and Suppressed 
Vocal Resonance; Diminished and Suppressed Vocal 
Fremitus, and Metallic Tinkling. 

Bronchophony. 

Bronchophiniy lias the same import as bronchial or 
tubular respiration. Like the latter sign, it represents 
complete or considerable solidification of lung. Gener- 
ally the two signs are associated, but either may be 
present without the other. 

The charactei-s which are distinctive of bronciiophony, 
as compared with the normal vocal resonance, are these: 
The vocal sound seems conceutrated, in moat cases near 
the ear, and the pitch is more or less raised. These 
characters are iu contrast with the diffusion, distunce, 
and lowness of pitch of the normal viwal resonance. 
The intensity of the sound is variable ; it may jje greater 
or less than the intensity of the normal resonance. A 
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(.■odceiitrated, liigli- pitched sound, however feelile, is uut 
less a sign oC (.'omplete or considerable solidification of 
Uing, that is, it is not less brouehiipliony, than when tho 
sound ia intense. 

Vocal fremitus is always to be discriminated from 
vocaL resonance. The fremitus associated witli broncho- 
phony may, or may not, be greater than the fremitus of 
health. Not infrequently the frPmitns is less than in 
health. 

It is to be borne in mind tliat in some healthy per- 
sons bronchophony exists at the summit of the chest, 
esiiecially on tlie right side, over tho primary bronchus. 
Existing in this situation, it may not be abnormal. 

Representing complete or considerable solidification of 
lung, this sign occurs in thcditferent affections in which 
bronchial or tubular i-espiration has been seen to CHx;iir 
{vide page 102), namely, lobar pneumonia, phthisis, 
chronic or fibroid pneumonia, condensation of lung from 
either pleuritic effusion, the acciimnlatiun of air in the 
pleural cavity or the pressure of a tumor, collapse of 
pulmonary lobules, coagulation of blooil within the air- 
vesicles, and carcinoma and sarcoma of lung. 

For the jiroduction of bronchophony, a less degree of 
solidification is requisite than for the production of 
bronchial or tubnlar respiration. Hence, bronchophony 
may be as-sixiiated with a broncho-vesicular, as well as 
with a purely broucbial, respiration. This is illustrated 
in tho resolving stage of pneumonia. When resolution 
has progressed snflSciently for the bronchial to give plaw 
to the broncho- vesicular i-espiration, well-marked bron- 
chophony is often found to continue, ceasing at a later 
period in the resolving stage. 

The apjtarent nearness to the ear of the vix-'al sound 



136 ATTaOULTATlOS IN DI9EABB. 

ill broiitihophony is watitiug if a (.-ertaiii quantity of 
liquid ioterveDe betweeD the solidified hiiig aurl the 
walls of the chest at the sihiatiun auscultated. The 
voice uuder these conditioDS seems to be more or less 
clii^tnut. Thia differeuce is readily appreciated. With 
this apparent distance of the bronchophonic voice, in 
some instances is associated the mudificatioit which is 
characteristic of another sign, namely, !Bg(i|»hoiiy. 

Whispering Bronchophony. 

The characters of thi« sign correepoud to those of tlie 
expiratory souud in the bronchial or tubular respiration 
{vide page 103). The sound is more or less iuteusified, 
high ill pitch, aud tubular in quality. If the patient 
pronounce numerals iu a forced whisper, the uharacterM 
are generally more marked than in f lie expiratory sound 
in forced breathing. The significance of this sign is tiie 
same as that of the bronchial or tubnlar respiration, aud 
of bi-oncliuphony with the loud voice, 

^gophony. 

Tliis sign is a modification of bi-onchophony. As 
regards concentration aud piti^h, it has the characters ot 
bronchophony, the distinctive features being apparent 
distance from the ear, and tremulousness or a bleating 
tone. From the latter the name is derived, the term 
signifying the cry of the goat. The characters which 
distinguish the sign from bi-onchophony are readily 
enough appreciated, aud it represents a physiail condi- 
tion added to solidification of lung. This physical 
condition is the pi-esi'iice of liquid etfusion. The sign 
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is rarely present in cases of lai^ effusion. It occurs 
usually when the chest is about half filled with liquid, 
aud the lung at the level of the liquid is sufficieutly 
condensed to give rise to bronchophony. This coudi- 
lion, under these circumstances, involves agglutination 
oC lung above the portion condensed by pressure. The 
sign also sometimes occurs in eases of pleuro-pneumouia, 
the solidification in these cases being due to pneumonic 
exudation. As a sign of liquid effusion it possesses 
diagnostic value, although, owing to the fact that the 
existence of effusion is easily determined by other signs, 
it may lie said to be superfluous. When the person 
examined sjieaks with the teeth appi-oxi mated, broncho- 
phony lias somewhat of the character of iegopiiony. 



Increased Vocal Resonance and Fremitus. 

The distinetivc cliai-acter of this sign is an iucrtase of 
the intensity of the resonance without notable change in 
other res|iecta. The -resonance may be more or less 
intensified, but it is distant, diffused, and conijKiratively 
low in pitch ; in other words, the characters distinctive 
of bronchophouy are wanting. The differential points 
between bronchophony and increased resonance should 
be clearly apprehended, bearing in mind that the inten- 
sity of the sound in bronchophony may, or may not, be 
gi-eater than the normal re.sonance. 

Increases! vocal resonance occurs when the lung is 
solidified, the eoli<lification not sufficient in degree to 
produce bronchophony. Lung slightly or moderately 
solidified gives rise to an increase of the Intensity of the 
resonance of the voice; if the solidification becomes 
considerable or complete, bronchophony takes the place 
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of the simple increase of iDtensity, Thus, at an early 
period in pueumoiiia, iuci-eased vcxal resonani'c precedes 
bronchophony; and in tlic stage of resolution the reverse 
of this takes place, namely, inere&scd vocal resonance 
followB bronchophony, the latter ceasing when resolntiou 
has |>rogressed to a certain extent. 

Contrary to what would perhajw bo anticipated iii the 
instances just cited, the intensity of the sound when 
bronchophony is pi-esent may be uot only increa-sed, but 
diminished below tliat of health; that is, in the first 
stage of pneumonia the increased intcusity may cease 
when bronchophony occurs, and return when broncho- 
phony disappears. 

Increase of the vocal resonance occurs in connection 
with pulmonary cavities. Over a cavity of considerable 
size situated near the superficies of the lung, the vocal 
resonance is sometimes extremely intense without any 
bronchophonic characters. The latter, if present, 
denote considerable solidification either aronnd the 
cavity, or between it and the avails of the chest. From 
the presence or the absence of bronchophonic characters 
with greatly increased intensity of resonance, the ans- 
cultator can judge whether the cavity be, or bo not, in 
proximity to considerable solidification of lung. 

Irrespective of the cavernous stage of phthisis, the 
sign is of diagnostic importance in the different affeo 
tiouH which involve moderate or slight solidification of 
lung, namely, pneumonia early in the disease and in 
the stage of resolution, phthisis, over the compressed 
lung in pleurisy with moderate etfusion, collapse of 
pulmonary hibules, hemorrhagic infnrctus, and carci- 
noma and sarcoma of lung. Into the diagnosis of all 
these atfeclions, both bronchophony and inci^eaaed vocal 
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rtsonanee euter; tlie former when sotidificiitioii is cuii- 
Hider&ble or complete, and the letter wlieu it \a alight or 
niiwlerate. Increased vocal resonance ia especially val- 
uable in the diagnosis of early or incipient phthisis. 
An abnoriiial resonance, however slight, at the Huniniit 
of the chest on one side, is an important sign in that 
affection. In determining an abnormal resonance on 
the rigiit side, either at the suniniit f>r elsewhere, allow- 
ance mnst always he niade for the normally greater 
resonance on this side. 

Increased vocal resonance has the same import as 
broncho -vesicular respiration. These two signs, how- 
ever, are not always in the same proportion ; that is, the 
characters oi' the latter may be marked out of propor- 
tion to the amoimt of the vocal resonance, and vice 
versa. 

Increased vocal fremitus generally accompanies in- 
creased vocal resonance, and it denotes a solidification 
of lung. Fremitus, however, and resonance are not 
always in eijnal proportion, that is, either may be in- 
creased more than the other. An increased fremitus is 
sometimes of value in the di^nosis of phthisis. The 
greater fremitns on the right side of the chest is always 
to be borne in mind, and due allowance is to be made 
for this disparity in determining that tiie fremitus is 
increased. 



Increased Bronchial Whisper. 



The significance of this sign is the same a.s that of 
increased vi»cal resonance and the broncho-vesicular 
respiration; it represimts the same physical condition 
as the two latter signs, uanielv, solidificntiou of lung, 
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greattT or less, but below tlic d^ree reijiiisite to give 
rise lo broiidiophony and brouehial rospiratiun. Its 
iliagnostic application is, therefore, involved in the same 
pulmouary affections. 

The characters of tiie sign are those which belong to 
tint expiratory sound in the broncho- vesicular respira- 
tion. They consist, therefore, of increase of intensity, 
a quality more or less tubular, and the pitch raised, 
tliese modifications of the normal expiratory sound 
varying in degree between the slightest appreciable 
morbid change and a close approximation to the bron- 
chophonic whisper. The modifications in degree cor- 
resjKind to the degree of solidification. To appreciate 
the characters of this sign, it must be studied in oom- 
jiarison with those of the normal bronchial whisjjer in 
different portions of the chest. The most imjiortant of 
the diaguc^tie applications of the sign is in vasca of 
phthisis in its early stage. In this application, the 
|ioints of normal dis|>arity between the two sides of the 
chest of the snniniit are to be borne in mind, and dne 
allowance made for them (ride page 91). 

A greater intensity of the bronchial whi8[)er at the 
right than at the left summit is not evidence of dis- 
ease ; but greater intensity at tlie lefl summit is always 
abnormal. As a rule, the pitch of the normal bron- 
chial whisper at the left is higher than that at the right 
summit; if, therefore, with a greater intensity of the 
whisjier at the right summit, it be a matter of donbt 
whether it denote disease or not, when the pitch is higher 
at this summit it is to be considered as morbid. 

ChuemoiMt Whisper. — The characters distinctive of 
the cavernous whisper are those of the expiratory sound 
in the cavernous respiration, namely, lowness of pitch, 



and the quality blowing, that is, non-tubiilap. Thu 
iutensity of the sound is varitible. It is limited to a 
nrcuniscribed space correspondinfi; fo the situation and 
size of the cavity. Not iiifreijuently the characters of 
the sigu are brought iuto contrast with those of whis- 
periug bronchophony, or increased bronchial whisper, 
these latter signs existing in close proximity, and rt'pre- 
iseiitJDg solidification of lung in the immediate neigh- 
borhood of the cavity. The diagnostic application of 
this sign Is chiefly to advanced phthisis. 

Pectoriloquy. — In ))ectoriloquy, not merely the voice, 
but the speech, is transmitted through the chest ; the 
uuscultator recc^uizea words uttered by thp patient. 
The student, however, must not expect to be able to 
carry on a conversation with the patient by means of 
the stethoscope. Often single words only can be recog- 
nized. To make sure that these are transmitted through 
the chest, care must be taken to exclude their direct 
transmission from the patient's mouth, and the ausctd- 
tator should not know beforehand the words which are 
to lie spoken. If these rules be not observed, the aiis- 
cultator may err in supposing that the words are tr<ins- 
mitted through the chest. AVhen auscultation is prac- 
tised with one ear, the other should be closed. 

The speech with either the loud or the whis[3cred 
voice may be transmittt'd, the latter, distinguished as 
whia|)ering i)ectoriIoquy, iaeing much more frequent 
than the former; moreover, in determining whispering 
pectoriloquy, there ia less liability to error in mistaking 
the perception of words coming directly from the moutli 
for the transmission through the chest. In tiie produc- 
tion of this sign, much dei>eu<ls on the distinctness with 
which words are articulated by the patient. Normal 
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)nr((iril(»iiiy al the anterior siijwHor |>ortioii of llie chest 
is sometimes observed. 

Pcotorilociiiy belongs among the cavenions signs; but 
it is by 110 nieaus e-tclusively the sign of a cavity ; the 
speech may also be transmitted by solidified Inng. It 
is easy to detemiine in any case whether tlie sign denotes 
a cavity or solidified lung. If, with the transmitted 
speech, the voice have the characters of bronchophony, 
the sign repi-esente solidification of Inng; if, on the 
other hand, the clmraoters of bronchophony be wanting, 
the sign represents a cavity. These statements apply 
eqnally t^j the lond and to the whispered voice. Of 
course, asstftiated signs will be likely to show whether 
a cavity exists or not. It is to be added that a cavity 
and soliditication of hing existing together, may con- 
jointly be ooncerueil in the prtxliiction of the sign. 

Amphoric Voie^ or Echo. — This sign is identical in 
chiinwter with amphoric respiration, with which it is 
usually associated (vUle page 111). The amphoric into- 
nation may accompany the loud voice and the whisper; 
generally it is more appreciable or marked with the 
latter. Its significance is the same as that of amphoric 
respiration. As a rule, it represents the conditions in 
pneumothorax, namely, a lai^e space filled with air and 
perforation of lung. In this affection it is associated 
with other signs which suffice for a prompt and positive 
diagnosis. It is not invariably found in pneumothorasj 
and it may be present in a case at one time and wanting 
at another time, its production being dependent on the 
perforaticm being above the level of liqnid, if the latter 
exist, and on the bronchial tubes leading to the perfora- 
tion being unobstructed. When not associated with 
other signs which are diagnostic of pneumothorax, it 
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denotes a phthisicul tiavity of twiisiderable sizi-. It is 
not infre([uently a sign of a phthisicnl cavity witli rigid 
walls and comniiinicatiiig freely with bronchial tubes. 
It has this significance whenever pneumothorax can be 
exclnded ; and the associated stgtis in the latter affection 
are such that its exclusion is always practicable. 

The amplioric sound sometimes is ob8erve<l to follow 
the oral voice ; hence the name amphoric eclio. 

Diminished and iSuppreKned Vocal. Remnani'^. — Dimi- 
nntion and suppression of the normal vocal resonance 
occur especially when the pleural cavity contains either 
liquid or air. Whenever the lungs are not in contact 
with the walls of the chest, the vocal resonance, as a 
rnle, is either notalily lessened or wanting. The sign is, 
therefore, of value in diagnosis in cases of pleurisy with 
cH'usion, empyema, hydrothorax, and pnenmothorax. 
When the jileiiral cavity is [lartially filled with liquid, 
there is diminution or suppn^ssion of the resonance 
from the level of the liquid downward; and generally, 
just above the level of the liquid, the resonance is in- 
creased, owing to condensation of the lung. The sign 
is well illustrated by the couti-ast in such cases above 
and below the level of the liquid. As a rule, the 
changes of the level of ihe liquid with changes in posi- 
tJon of the b'jdy, may be as well demonstrated by means 
of vocal resonance as by percussion. E.xccptionally, 
however, this rule is not available. 

The practical imjxirtauce of diminished and sup- 
pres.'^ed vocal resonance relates chiefly to the diagnosis 
of the affections just named. In this application, how- 
ever, the associated signs must be taken into account. 
The vocal resonance may be diminished or suppressed 
when the lung is completely solidifietl in the second 



144 



AUSCDIiTATION IV DIBBASB. 



stage of pneiiraonia; also in pulmonary oedema, ami 
over t!ic site of an intra-thoracic tumor. 

If the vocal resonance be normal, that is, neither 
increased nor diminished, we are warranted in excluding 
all the affections which have been named; the excep- 
tional instances are so rare that, practically, they may be 



Diminished vocal resonance may be fonnd over a pul- 
monary abscess before the pus is evacuated, and over a 
cavity filled with liquid. The sign is then limited to a 
circumscribed space. Obstruction of a bronchial tube 
dimiuisbes resunauce in so &r as the column of air is a 
medium for the conduction of vocal sound. 

The normal disparity between the two sides of the 
chest is to I)e borne in mind with reference to diminished 
or suppressed, as well as to increased, vocal resonance ; 
otherwise the relative feebleness of the rewonance on the 
left side in health might be considered to be morbid. 
The normally greater resonance on the right side ren- 
ders it easier to determine a morbid diminution on this 
than on the left side. 

DiminUhed and tiii-ppremed Vocal Fremihui. — This 
tactile sen.sation, which is appreciable in auscultation, as 
a rule, is, on the one hand, increased, and, on the other 
hand, diminished or suppressed, under the same physi- 
cal conditions which occasion correapouding modifica- 
tions of the vocal resonance. Diminished or suppressed 
vocal fremitus, therefore, has the same diagnostic sig- 
nificance as diminished or suppressed vocal resonance. 
Usually the abnormal mollifications of resonance and 
fremitus go together, but either may be out of proportion 
to the other. The signs relatiug to fremitus thus cor- 
roborate those relating to resonance. The former may 
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hi; marked when the latter admit of douht. Diminished 
or suppressed fremitus is valuable !u the diagiumis of 
pleurisy with effusion, empyema, liydrothorax, and 
pueumothorax. It is, however, to Ije noted that in 
exGcptioual instances the fremitus persists over the site 
uf liquid witJtin the cheat. 

With regard to vocal fremitus, as to vocal resonance, 
it is essential to take cognizance of the normal disparity 
between the two sides of the chest, the great-er relative 
fremitus, on the right side, as a ride, being mi less 
marked than the relatively greater resouaiiee on tliat 
side. 

Metallic TinMing. — This sign has the same characters 
when it accompanies either the loud or whispered voice, 
as when it is heanl with respiration, and of course it 
has the same significance {aide page 95). It may be 
more marked with acts of sjieaking than with the respi- 
ratory acts. 

Signs obtained by Acts of Conghing; or Tussive Signs. 

Ads of coughing may be made subservient t-o auscul- 
tatioD of respiratory sounds in two ways: F'ml, by the 
removal of temporary obstruction fi-om the accumulation 
of mucus within bronchial tubes. If the respiratory 
murmur be dimiuishcd or suppressed over a portion or 
the whole of one side of tJie chest, sometimes an act of 
coughing effects dislodgement of a ma,ss of mucus from 
either a primary bi'onchus or one of its subdivisions, 
and the normal murmur is at once restored. TJie de- 
pendence of the morbid sign upon a temporary obstruc- 
tion is thus demonstrated, Second, by an act of cough- 
ing more air is expelled than by au oi-dinary expiration, 
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an<i in the fulluwing inspiration the vesiok'S liave a 
witler range uf exjiansiun, giving rise to a projtortiouately 
loud iuBjtiratory sound; heiice, the characters of this 
sonnd arc niore pronounced and can he better studied. 
For these two objects it is often advisable to request the 
putient to cough with a certain d^ree of force. 

Acta of coughing, moreover, give rise to auscultate try 
signs wliieli have their aualogucfs in signs obtained by 
respiration and the voice. These tussive signs are of 
less value than the respiratory and vocal signs, and in 
nuBt cases, owing to the latter being suRicient for diag- 
nosis, they may be said to be superfluous; uevertlieless, 
they may be observed sometimes with advautage. 
When the conditions are present wliicli an represented 
by bronchial respiration, bronchophony and tlie bron- 
chophonic whisper, sounds are obtained which (iorre- 
spond to tliese in their characters. The cough is then 
said to be bronchial. Witli the stethoscope applied over 
an empty cavity of some size, situated uear the surface 
of the luug, the ear receives with acts of coughing a 
concussion or shock which is sometimes so forcible as to 
be painful. This corresponds to an intense vocal reso- 
nance. Limited to a cii-eumecribed spaee, it is a highly 
significant cavernous sigu. It may be present when the 
cavernous respiration is wunting. A low-pitched blow- 
ing sound corresponds to the expiratory sound in the 
cavernous respiration and tlie cavernous whisper. An 
amphoric intonation may be heard with acts of coughing, 
which corres^TOnds to amphoric respiration and amphoric 
voice. This sigu is sometimes more marked with cough 
than with the breathing and voice. Cavernous gurgling 
may also l>e obtained more distinctly with eough than 
with respiration. Finally, metallic tinkling not infre- 
tjUcutly accompanies acts of coughing. 
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AUeutiiius of the larynx unil ImuheH — Broncliitis asated iu iarga bron- 
chial tubes — Bronchitis saated iu small bronchial tubas, nr capillary 
brolioliitiii— Collflpae of pulmonHry lobulaa — Lobulsr ]mcunionia — 
Asthma— Pulmonary or vesicular emphyuBma^-PleuriBy, acula and 
eh roaio — Biu py ema — Hy drothorax— Puau mothorax — Pneuniohy dro- 
Ihopas — renumo-pyntlitiras: — Acnte lobar pnenmon I a— Circumscribed 
puaumonia — Embolic pnciinioniu — Hemorrhagic- infaretus — Pulmo- 
Uary apoploiy — Pulmonary gangrene — Pulmonary mdema— Carci- 
noma oflung — Tumor witliin tlie ohest — Aoute miliary tuberculosis 
—Pulmonary phthisia^Fibroid phthisia, interatitiul pijeumunia, or 
cirrhosis of lung— Diaphragmatic hernia. 

In the preceding chapters the physicjil cunditioiis 
inuiduut to the morbid changes occurring in the aHeo- 
tions of the respiratory organs have lieen enumerated, 
and the physical signs, obtained liy percuMsion and 
aiis(;ultatiou, representing these conditions, liave been 
considered, severally, as regards their distinctive charac- 
ters aud their significance. The object of this chapter is 
to group the physical conditions embraced in the different 
diseases of the respiratory system respectively, together 
with tlie representative sigus on wliich rests the physical 
diagnosis of each of the diseases. The scope of this 
manual is limited to the physical diagnosis of these 
affectious; but the feet is not to be lost sight of that in 
practical mediciue physical signs are not to be disasso- 
ciated from symptoms and pathological laws. An exclu- 
sive reliance on physical signs would lead to errors in 



(liiigiiosis, although, doubtless, errors more iiujxirtaut 
and more frequent necessarily ocx;ur when the practi- 
tiuner iguorea peroiiasion and auscnltation. The signs 
fiiruished by percwssiou and ausciiitation only have been 
thus far considered, bnt in grouping these in this 
chiipter, eigus ubtjiined by other methods of physical 
exploration will be embraced in so far as they enter into 
the diagnosis of the diftereut diseases of the reapimtory 
system. These different diseases will be taki'n up sejia- 
rately with the exception of those seated in the larynx 
and trachea. With reference to physical signs, the 
laryngeal and tracheal affections may be considered 
collectively. 



Affections of the Larynx and Trachea. 

The physical signs referable to the chest in diseases of 
the larynx and trachi'a, denote more or less obstruction 
to the free passage of air through these sectioDa of the 
air-tuliea. The obatructiou in the different diseases 
inviilves different pathological conditions. Spasm of 
tiie glottis is one of these conditions, constituting the 
affections known us laryngismus stridulus and spas- 
modic croup, occurring al.so as a ^lathological element in 
laryngitis, and sometimes iu connection with aneurism, 
or a tumor of some kind, involving the recurrent laryn- 
geal nerve. Another pathological condition is the 
opposite of this, namely, jiaralysis of the muscles of the 
glottis, the vocal chords remaiuiug flaccid, aud approxi- 
niatiug during inspiration. Other pathological condi- 
tions are, cedema of the glottis, swelling of the membrane 
at the glottis in laryngitis, together with, in the adult, 
aubmncons infiltration, diphtheritic exudation, cicatriza- 
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tioii of ulcers, morbid growths, and the preseiiue of 
foreign bodies. 

Iq the affections involving tlie foregoing pathological 
fonditiooH, percue.siou and auaunltatlon arc of n.se, first, 
by enabling the physitiian to exclude all diseases within 
the chest. The absence of signs showing the existence 
of pulmonary diseases renders it certain that the symp- 
toms denoting embarrassment of respiration are refer- 
able to the larynx or trachea. Second, by means of 
anscultation the amount of obstruction may be deter- 
mined more accurately than by the subjective symptoms. 
The amount of obstruction is represented by a propor- 
tionate weakening of the veaicnlar murmnr. This is more 
reliable as regards determining a dangerous amount of 
obstniction than the sense of the want of air or the 
suffering of the patient. The degree of diminution of 
the vesicular murmur is determinable with the more 
accuracy the better the auscultator is acquainted with 
the normal intensity, that is, the intensity prior to the 
occurrence of obstruction. With this knowledge, the 
weakening of the murmur is a correct criterion of the 
amount of obstruction. In all the [lathological condi- 
tions named, the respiratory murmur is more or less 
diminished in intensity on both sides of the chest; 
there are no signs obtained by percussion, nor does 
vo«al resonance or fremitus offer anything distinctive. 

In cases of con.siderable or great obstruction during 
inspiration, inspection furnishes marked signs. The 
expansion of the chest on both sides is restricted, the 
lower part of the chest is contracted in the act of inspi- 
ration, and in this act the soft parts above the clavicles 
The contrast between tliese abnormal 
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ruoveriients uixt tlie iiufmul tburadc iiiuvL-mtnts iif the 
[Hittent is striking ami distiuutive. 

An importaut applk»tion of atieciiltation is the locali- 
zation uf a foreign \Kxiy whii;h lias l>e«ii inhaled. If 
the vehicular niiirnuir on bttth nides l>e more or iass 
weakened, the foreign bo<ly must l»e situated in either 
the larynx or the trachea. If, on the other hand, the 
vesicular murmur be weakened or suppressed on oue 
aide, and increased on the other side, tlie body is lodged 
in a primary brouehns. The importauoe of this appli- 
cation of auscultation before opening the traciiea to 
remove a foreign body is sufficiently obvious. The 
situation of a foreign body may be changed from one 
bronchus to the other by an act of coughing, even after 
an operation has l>ceD commenced; this is, of course, at 
once determinable by auBcultatiou. 

BrouohitiB Seated in Large Bronchial Tubes. 

In bronchitis, either acute or chronic, as it is ordina- 
rily presented iu practice, the inflammation is seated in 
the lai^ bronchial tubes, in many cases probably not 
extending beyond the primary and secondary bronchi. 
The physical conditions are, more or less swelling of 
thc'mucfMis membrane, this, however, not being suffi- 
cient to occasion any notable obstrnetion to the free 
jmssage of air, and the presence, in different cases, in 
gi*eater or leas quantity, of mucus, rauco-purulent 
matter, pure pus, and serum. 

The physical diagnosis involves negative rather than 
[Wflitive jKtints ; in other words, the di.sease3 from which 
bronchitis is to !« differentiated are excluded by the 
absence of their diagnostic signs. Tliese diwcjwes are 
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pueiHiionia, plaurisy, and plitbiais. Each of these is 
cbaractei'ized by the presence of signs, the absence of 
which warrants its escinsion. In bronchitis there is no 
disparity between the two sides of tlie chest in tlie reso- 
naucc obtaiue<l by percii.ssion, nor in vocal naonance, 
the bronchial whisi«;r, anil fremitus. The swelling of 
the bronchial miicons membrane may cause some dimi- 
nution of the intensity of the vesicular murmur, but as 
the affection is bilateral, and the bronchial tubus ou 
each side are affected equally, Ixitli in degree and extent, 
no appreciable disparity iu this respect between the two 
sides is caused by this physical condition. Weakening 
or suppression of the murmur over an area greater or 
less, may be caused by bronchial obstruction from a plug 
of mucus. Tliis obstruction is sometimes removed by 
au act of expectoration, after which the murmur is 
found to liave returned, or to have regained its normal 
intensity. 

The foregoing points, taken in connection wjth the 
history and symptoms, suffice for tlie diagnosis. Signs 
due directly to the disease represent diminished calibre 
of the tubes at certain points from swelling of the mem- 
brane, adhesive mucus, and spasm of bronchial muscu- 
lar fibres. These signs are tlie dry branchial rSles. 
Tliey are rarely prominent, and arc ofiener absent than 
present, if the bronchitis be uiiaccom])auied by asthma ; 
hence, they are of little value in the diagnosis. Other 
signs are the bubbling sounds or the moist bronchial 
rSies. In acnte bronchitis these are oftener absent than 
present. They occur when liquid morbid products 
within the tubes are unusually abundant, or when the 
removal of these is with difficulty effected by ex|)ectora- 
tion iu eonscipience of muscular debility or other causes. 
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Tbfse rales are abundant and loud in proportioTMiiy the 
liquid within the tubes is either muco-pnriilent, jiiipu- 
leiit, or serous in character. They are more or less 
coarse in jiroiwrtiou to the size of the tubes in which 
the bubbling takes place. 

The diagnostic! points, native and positive, which 
liavb been stated, are alike applicable to acnte and 
ohrouic bronchitis, it being, of course, understood that 
the afl'ectiou is pi-imary, that is, not secondary to some 
other pulmonary disease. 

If the bronchitis be naaccompanied by solidification 
of lung, the moist rSles which may be preseut are low 
iu pitch. The pitch is raised if there be solidified lung 
surrounding or adjacent to the tubes in which the moist 
rSies are produced. 



BroQchitiH Seated in Small Bronchial Tabes — Capillary 
Bronchitis — CoUapae of Pulmonary Lobules — -Lobn- 
lar Fneainonia. 

Infiammiition cxtcudiug into the small lubes (capil- 
lary bronchilis) occasions in these the same i)hysical 
conditions which are incident to bronchitis affecting 
tubes of lai^ size, namely, swelling of the membrane, 
and the presence of liquid morbid products. The latter 
are not as easily removed by eKj>ectoration as when they 
are within large tubc8, and, therefore, they are con- 
stantly present in greater or less quantity. These con- 
ditions in small tubes involve obstruction to the free 
passage of air to aud from the air-vesicles; hence, the 
vast difierence as regards the symptoms, the suffering, 
and the danger. The affection is bilateral, a fact greatly 
enhancing the gravity of the affection. An incidental 
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phyHiciil omul iti oil is aiiliJitication, generally in disseini- 
uated portions of luug, the latter varying iu uiimber 
aud size. These jHirtious of soliditied lung denote 
either collapse of pulmonary lobules or bronoho-pueu- 
nionia, or both iu conjuuction. To this incidental affec- 
tion, the name "Catarrhal pneumonia" has Iteen 
applied. Of course, any discussion of patholt^ral 
questions suggested by these names would be here ont 
of place With reference to diagnosis it is to be borne 
in mind that the solidified portions of lung iu cases of 
bronchitis seated in small tubes are especially situated 
iu the lower lobes. Another incidental physical condi- 
tion is temporary dilatation of the air cells, or vesicular 
emphysema, seated in the upper lobes. Both of these 
incidental conditions are bilateral, like the bronchitis 
with which they are connected. Collapse of pulmonary 
lobules, or broncho-pneumonia, or both, and emphy- 
sema occur in only a certain proportion of the cases of 
bronchitis seated in small tubes. The signs, therefore, 
admit of a division into those which relate, 1st, to the 
broncliitis, and, 2d, to these incidental aReetioas. With 
reference to the diagnosis, the fact is to be borne in 
mind that bronchitis seated in small tubes occurs chiefiy 
in children and the aged. 

The physical diagnosis of bronchitis seated in small 
tubes rests on negative facts together with a jwsitive 
sign which is uniformly present. This sign is the fine 
moist bronchial or the so-called sub-erepitant rille, pre- 
sent on both sides aud diffused over the chest. The 
bubbling sounds are to l>e distinguished from the fine 
dry crackling sounds or the crepitant rSle, to the char- 
acters of which the former in S4)me measure approximate. 

The broiichitis gives risi' iieitlior to dulneris on per- 
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ciissiini, nor to auy iiulablc change iu vi»cal rwonautf, 
or IreDiitus. Tlie respiratory miirmtir, if uot obscured 
by rAlea, is weakentsi on both sides. Irrespective ot 
being drowned by rSles, it may be suppressed by the 
anionot of broncliial obstruction. These are the nega- 
tive points in the diagnosis. In ptdtuonary tedenia, 
fine moist bronchial niles are prtsent on botli sides, bnt 
in this affection there m notable dulue.'js on percussion, 
and the affection occurs in cei-tain jiatliological connec- 
tions, namely, with mitral stenosis, and disease of the 
kidneys. Acute tuberculosis may present the moist 
bronchia] rSles with the n^ative points which, in con- 
nection with symptoms, ohai'acterize brouehitis ^ated 
iu tlie small tubes. The differentiation is ta be based 
on differences pertaining to the history and duration, 
together with the age of the patient. 

Tiie coexistence of tlie incidental affections, namely, 
collapse of pulmonary lobules, or broncho -pneumonia, 
and vicarious emphysema, occasions additional signs. If 
the solidified portions of Inng be considerable in either 
number or size, there will be dulness on percussion in 
circumscribed situations on the posterior aspect of the 
chest. This will be found on both sides, but perhaps 
more marked on one side. Broncho -vesicular or the 
bronchial respiration may bo present, together with the 
vocal signs of solidification, namely, either increased 
vocal resonance, or bronchophony, and increased vocal 
fremitus. The moist rSles produced within solidified 
portions of lung are high in pitch, whereas, if solidifica- 
tion do not exist, these rSlea are comparatively low in 
pitch. The existence of solidification at auy point may 
be determined by the pitch of the rSles, as well as by 
the foregoing respiratory and vocal signs. 



WIk'11 tliere are einphysemahitia lohiilorf on tlie ante- 
rior aspect of the chest in the upper aud middle regions, 
(in both sides, the resonance on jwrcnssion is vesiculo- 
tympanitic, the respiratory murmur weakened or sup- 
pressed, and the rhythm altered — in sliort, the combina- 
tion of signs which will be stated under the head of 
emphysema. 

In the cases in which tfie bronchitis occasions great 
obstruction in the small tulves, aud, still more, if collapse 
of lobules, or broncho- pneumonia and vicarious emphy- 
sema occur, important signs are obtained by inspection. 
Tlie anterior portion of the chest remains expanded, and 
retraction of the lower part of the chest takes place in 
the acts of inspiration. 



Aatluna. 

The pat hoi ogico- physical couditiim, in a paroxysm 
of asthma, is obstruction in the small bronchial tubes 
attributable to spasm of the brtuichial muscular fibres. 
With this condition is associate*] a temporary vesicular 
emphysema, which exists often as a persistent affection 
in jjersons who are subject to asthma. If the emphyse- 
matous condition already exist, it is increased during 
the paroxysm of a.sthma. Bronchitis generally coexists, 
either as a transient or a chronic aifection. In an asth- 
matic paroxysm, therefore, there are present the signs 
which are proper to asthma, t<^ether with those of em- 
physema, and the associated bronchitis may also occasion 
additional signs. 

The physical diagnosis of asthma, like that of bron- 
chitis seated in small tubes, is based on negative facts 
taken in cnnueclion with a sign whieli is invariably 
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prest'iit, Uiiinely, dry hrontiliial rSles. TliL^e ra.les are 
more or less iatenee, and they are diffused over the 
entire chest. They are geuerally heard at a distauce. 
The sibilaut aud sonorous varieties are miogled, iiud 
they are coDstantly changing as regards the character. 

The negative facts are the same as in capillary bron- 
chitis, namely, absence of dnlueas ou percussion, vocal 
resonance and fremitus also being unaltered. Asthma 
aud bronchitis seated in small tubes agree in the iiict 
that obstruction is the important physical condition. A 
highly important differential point relates to the fre- 
quency of the respirations; they are much increased in 
frequency in capillary bronchitis, and not iu asthma. 
Pathologically they differ esseutialiy in the fact that the 
obstruction is due in the latter atfectiou to bronchial 
inflammation, and in the former to spasm. The tvro 
affections differ in the signs representing these diftereut 
conditions, fine moist bronchial r-^les existing in one, 
aud loud diffused dry l)ronchial rSles existing iu the 
other. 

Taking the difference as regards the p(»itive physical 
signs in connection with the history and symptoms, the 
differentiation of the two affections may be made without 
difticulty. 

The signs which relate to the associated emphysema- 
tous condition are those which are diagnostic of this 
condition existing irrespective of asthma; and the phy- 
sical diagnosis of emphysema will be next considered. 
Coexisting bronchitis may give rise to moist bronchial 
rales more or less coarse. These are, however, often 
wanting, and they are rarely marked during paroxysms 
of asthma. When present in this pathological counec- 
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tiiin, they art; low in pitch, denoting the abseuce of 
solidification of hing. 



VeBicular or P send o -hypertrophic EmphyBema. 

This affection, as a rule, is seated exclusively or 
chiefly in the upper lobes. When it is lobar, in contra- 
distinction from the etnphy,>iema existing in compara- 
tively a few disseminated or isolated portions of Inug, 
increase in volnme of the affected lobes is an important 
physical condition standing in relation to certain signs. 
Diminished range of expansion with acts of inspiration 
is another physical condition ; the affected lobes are in 
a permanent state of expansion approximating to that 
at the end of the inspiratory act. It follows from these 
conditions that the amount of air is in excess of the nor- 
mal proportion to the solids and liqnids in the affected 
lobes. Both lungs are affected ; that is, the affection is 
bilateral. In the great majority of cases chronic bron- 
chitis coexists, and patients affected with emphysema are 
often, but by no means invariably, subject to paroxysms 
of a.sthnia. Not iufre(|neQtIy an asthmatic element, 
with or without pranouuced paroxysms of asthma, exists 
much of the time in connection with emphysema. The , 
emphysematous aiudition, as a rule to which there are 
few exceptions, is greater in the upper lobe of the left 
than of the right hing. A rare condition, which is 
generally included under the name emphysema, differs 
materially from the ordinary form of this affection. 
This condition is that also Icnown as senile atrophy of 
the lungs. The volume of the lung is not increased in 
this variety of emphysema, the projwrtiou of air over the 
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solids is, however, in excess, owing to tliu diminution of 
the latter from atrophy. 

The diagnostic evideuce obtained by perenssiou is 
(juite distiuctive of lobar emphysema. The resonance 
over the upper and middle i-cgions of the ehcwt on lioth 
aides is vesieulo-tympaoitic, that is, the intensity of the 
resonance is abnormally increased, the ijuality is a com- 
bination of the vesicular and tympanitic, and the pitch 
is more or less raised. Owing to the fact that the 
emphysema is greater on tiie left than on the rigjit side, 
the vesiculo-tympauitic resouance is more marked on the 
left aide. The difference in intensity between the two 
aides may lead to the error of regarding the resonant* 
on the right side as duln&ss. The error is avoided by 
attention to the pitch and the quality of the resonance. 
If duluesa existed on the right side, the pitch of the 
soimd should be higher on that side ; on the other baud, 
if the difference in intensity be dne to the gi-eater amount 
of emphysema on the left side, the pitch is higher on 
that aide, and the quality vesiculo- tympanitic. The 
attention of the student is particnlarly calleil lo the 
foregoing points of distinction. Assuming that a 
vesiculo-tympanitic resonance exists anteriorly on both 
sides, and that it is marked on the left as raiutrasted with 
the right side, huw is the existence of this sign on the 
right side to be determined ? The answer is, the reso- 
nance over the upper is to be compared with that over 
the lower lobe of tlie right lung. Percussing first over 
the upper lobe of the right lung, and second over the 
lower lobe of this lung, that is, posteriorly, below the 
scapula, or in the infra-axillary region, the vesiculo- 
tympanitic resonance over the npper lobe is rendered 
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manitest. In a series of patients affected with emphy- 
fiema, the uuiformity of the results of percussion is very 
fitriking ; anteriorly, over the left side, the resonance is 
veaiculo-tympauitic as compared with the resonance on 
the right side, and the resonance is shown to be veaiciilo- 
ityrapanitic on the right side anteriorly as comj»ared with 
the resonance posteriorly ImsIow the acapnia. 

As regards the abnormal modifications of the respira- 
tory murmur in emphysema, there iB,Jirst, either weak- 
ened respiratory raurmnr without notable change in 
pitch or quality, or suppression of the murmur. l>imin- 
ished ioteuaity of the murmur exists over the upper 
lobes on both sides, as compared with the murmur over 
the lower lobes; and in most cases the greater diminu- 
tion or the suppression is on the lefl rather than on the 
right side. Exceptions to the latter statement may be 
caused by obstruction of the bronchial tubes on the 
right, and not on the left side, by an accumulation of 
mucus, and, in rare instances, by the fact that the 
emphysema is greater on the right side. Occasionally 
there ia almost suppression below with preserved respi- 
ration above of the emphysematous type, and thip is 

continuous as not to be explained by obstruction ol' 
tubes. Seoomlf modifications in rhythm are not infre- 
quent. These consist in a shortened (defeiTcd) inspira- 
tory, and a prolonged expiratory sound. In some 
instances an inspiratory sound is wanting, and an 
expiratory sound is alone heard. The prolonged expir- 
atory sound in emphysema is always low in pitch and 
blowing or mm-tubular in quality, in these respects 
differing frani the prolonged expiration which denotes 
Bolidificatiou of lung, the latter lieing high in pit<;h and 
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tubulin- ill i|iiality, Tliese eeseutial puiuts of differeu™ 
I claim to have beeu the first tij state distiDctly. 

Tiie foi-egoiiig signs obtaiiiet] hy percussioo and aus- 
cultation are those which are, in a positive sense, diag- 
nostic of emphysema. Associated with these are certain 
important negative facts, as follows : vocal resonance, 
vnoal freraitis, and bronchial whisper are not notably 
altered. These n^ative points suffice to exclude otlter 
aft'ectiuns than emphysema. 

Signs obtained by inspection are quite distinctive of 
this affection. Emphysema, existing in a marked de- 
gree, causes a characteristic deformity of the chest ; the 
anterior surface is bulging, giving to the chest an abnor- 
mally rounded, bow-windowed, or barrel-shaped appear- 
ance, the lower part appearing to be contracted. This 
deformity occurs when the emphysema has been devel- 
oped in early life. The movements of the chest in 
inspiration are characteristic. In tranquil breathing 
there is but little movement of the upper and anterior 
regions, but in forced breathing the sternum and ribs 
move together as if they were one solid piece. Tlie 
lower portion of the chest and the epigastrium ai« 
retracted in inspiration ;' tJie costal angle is diminished, 
the ribs and cartilages connected with the sternum being 
sometimes on a line ; the soft parts above the clavicle 
and sternum are often notably depressed with inspiration- 
Owing to depi-ession of the heart downward and Inward, 
the cardiac impulses are seen and felt in the epigastrium. 
Percussion and vocal resonance sJiow the superficial 
cardiac r^ion to be diminisheil or lost, the upper lobe 

' The retnuitinn may be only apparent. Profeasnr Janeway sldttel 
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of ihe left lung (wvering this space. There may be 
more ur leas anterior eurvature of tlie spine, and tlie 
lower portions of the scapulffl may project, so tliat 
sometimes the plane of these boues is almost horizoQtal. 
These atriking appearances characterize cases in which 
emphysema exists in a marked degree, and especially 
when the aflectioo dates from early life. They are le^vs 
marked or wanting if the emphysema be moderate in 
degree, and it have taken place in middle-aged persons 
or those advanced in yeam. 

In the variety of emphysema distinguished as senile, 
senile atrophy of the hings, in which there is coales- 
noe of air-vesicles from destructiim of the cell-walls 
without increased volume of the affecteil lobes, the 
diagnosis is to be based on the vesiculo-tympanitic 
nance on jrerciission, weakened respiratory murninr, 
with, perliaps, the alterations in rhythm, sinking of the 
soft parts above the clavicles, and the negative points, 
■exclusive of deformity of the cheat, which have been 
^cfscribed. 

Emphysema can hai-dly be contbnnded with any other 
atlection than phthisis. The differentiation between 
these two att'ections is sufficiently easy if the diagnostir 
points, positive and negative, of the former, be appre- 
ciated. Phthisis oecurring in a patient affected witli 
emphysema makes a somewhat difficult problem in 
diagnasis; but, fortunately for the diagnostician, palienta 
with emphysema very rarely become phthisical. 

Owing to the frequency with which an asthmatic 
element enters into the clinical history of emphysema, 
the dry bronchial (sibilant and sonorous) rales are often 
present, even when paroxysms (jf asthma do not occur. 
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Pleurisy, Acute and Chronic — Empyema — Hydrothorax. 

lu the first ahige of acute ]jlenn:sy — tiiat is, priur tu 
the effusiim of liquid — ihe physical conditioua are, the 
presence of more or less recently exuded, soft lymph 
upon the pleural surfaces, which are now iu contact, 
and restrained movements of respiration on the affected 
side in consequence of the jMiiu which they occasion. 
In the second stage, serous liquid accumulates within 
the pleural cavity, tlie quantity varying in different 
cases, sometimes, although rarely, filling the chest on 
the affected side. In proportion to the quantity of 
li<iuid the space over which the pleural surfaces are in 
contact is restricted, the movements of these surfeces 
over each other are limited, and the lung is condeawd. 
In the third stage the quantity of liquid decreases, the 
space over which the pleural surfaces are in contact 
increases, and the compressed lung is more or less 
expanded. The lymph upon the pleural surfaces be- 
comes more dense and adherent. The surfaces may 
become a^lutiuated by the intervening lymph. Finally, 
in convalescence, permaueut adhesions result from the 
production or growth of areolar tissue. 

In subacute and chronic pleurisy there is the same 
series of physical couditions, the points of difference 
being, as a rule, a less amount of plastic exudation, and 
a greater amount of effused liquid. The quantity of 
liquid in chronic pleurisy is often sufficient to compress 
the lung into a small solid mass situated at the upper 
and pcBterior part of the chest, and to dilate the affected 
side. The heart is often remove<l from its normal situ- 
ation. If the pleurisy be on the left side, the heart 
may be puslied laterally beyond the rigiit margin of 
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the sternum ; if the pleurisy be on the right side, the 
heart is pushed laterally to the left of its uorraal aitiia- 
tiou. The extent of displacement is proportionate to 
the amount of pleural eflt'uaion. 

In empyema the aecumulatiou of pus is apt to bt' still 
greater than that of serous efFusion in simple chronic 
pleurisy, causing, of course, greater dilatation of the 
chest, and more displacement of the heart. 

In these varieties of pleurisy the affection, with rare 
exceptions, is unilateral. 

In liydrothorax the conditions differ, ^/-ai, as regards 
tiie absence of the exudation of lymph ; second, the 
affection is bilateral, the effusion of liquid taking place 
in l)oth pleural cavities ; aud, third, although the quan- 
tity of l!(|uid may be considerably greater on one side, 
the accumulatiou very rarely, if ever, is sufScient to 
cause much dilatation of the chest on that side, with 
complete condensation of the lung, and notable dispiace- 
ment of the heart. 

The signs in the first stage of acute pleurisy are rela- 
tive feebleness of the respiratory murmur on the affected 
side, from the restrained respiratory movements on that 
Hide, and a rubbing friction -sound. The former is not 
distinctive of pleurisy, being pre.'ieut when the I'espira- 
tory movements on one side are restrained by pain in 
intercostal neuralgia and pleurodynia, A friction-sound 
is not always obtained. In the absence of this sound 
the physical diagnosis cannot be made with positiveness 
prior tu the effusion of liquid. Assuming that the 
general and local symptoms point to an acute inflam- 
matory affection, the differential diagnosis relates to 
pleurisy and pneumonia. A pleural frictiou-st>und may 
be present in the lattiir as well as the former of these 
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two affections. The nharacteFistie sign of piieiirimnia, 
the crepitant riile, beiii{^ wanting, the differentiation, in 
this stage, must rest on diagnostic poiDte pertaining to 
the Bymptoms.' 

In the second stage of aunt* pleurisy the diagnostic 
Migns are those which deuote the presence of liquid 
within the pleural cavity. These signs are -simple and 
distinctive. There is either dnlness or flatness on per- 
cussion at the base of the chest, extending upward a 
distance pnjportioaate to the quantity of liquid. If the 
trunk be in a vertical position — that is, the patient sit- 
ting or standing — the line of demarcation between the 
dnlness or flatnea'i and pidmonaiy resonance is, or 
approximates to, a horizontal line on the anterior asput.! 
of the chest. This line denotes the level of the liquid, 
and is easily obtained by percussion. It is as easily 
iletermined by auscultating the vocal resonance, this 
either abruptly ceasing or being notably dimiui.'jhed at 
the level of the liquid. Having ascertainHl the line 
forming the upper boundary uf dulucRS or flatness on 
the anterior aspect of the chest, the patient sitting or 
standing, if the jKisition be changeil to i-ecHmbeucy on 
the back, and the pulmonary resonance be found then 
to extend more or les,s below this line, this fact is dem- 
onstrative proof of the presence of liquid. Proof in 
this way in obtained in a large majority of cases, the 
exceptional cases being those in whicli the pleural sui'- 
faces are united, either by agglutination or [termanent 
adhesions, above the level of the liquid.' The reao- 
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nance on percussioo over the lung above the level of 
tiie liquid ia generally vesiculo-tjmpanitic — the iut^ii- 
sity increased, the pitch raised, the vesicular and the 
tympauitic quality combined. Sometimes there ia so 
little vesicular quality in this vesiculo-tympanitic reso- 
nance, that it may seem to be purely tympanitic, and 
is suggestive of pneumothorax. Associated signs will 
always prevent this error of observation. Aa a rule, 
vocal resonance and fremitus are either notably lessened 
or suppressed over the portion of the chest situated 
iielow the level of thi; liquid. There are occasional es- 
cpptiona to this rule. The respiratory sound below the 
level of the liquid L^ suppressed. If any be heard, it is 
transmitted either from the lung above the liquid, or 
laterally, from the lung on the other side of the chest. 
Above the liquid the respiratory sound, as a rule, is 
weakened. If the amount of liquid be sufficient to 
produce much condensation of lung, the respiratory 
sound is broncho- vesicular. Sometimes, owing to the 
pleural surfaces above being adherent, a strip of lung 
at the level of the liquid ia sufficiently oondeuaed by 
compression to give a broiiehial respiration. Under 
these circumstances, there will be either bi-oncbophony 
or the modification of that sign known as legophony. 
If the lung be not sufficiently compressetl for the pro- 
duction of these signs of solidification, Ihe vocal reao- 
Qce is simply more or less increased. The fremitus 



uF the liquid does not apply to tbe pastflrior aspect of the uheat. 
ObBSTTattaiis show that poslcrjorly the lung extends more or lees 
dnvrnwanl Dear the spintil column, a,nd that the level of the liquid 
Jonoa a carve which raaj be represented by the loM«r 8. i'iiie article 
by ProfsBaor O. M. Garland, in the Sev/ York Mediad Jnumnl, number 
for November, 1879. AIho treatise on " Pnenroo-dynamicB," by Pro- 
feesor Garlauii, 18TN. 
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is usually iiiiTi'asod aimve the liquid, Over llit: nnul- 
itxtad side the respiratoiy iiiiirmur is iucreaaed iu in- 
teiisity, 

Tlie foregiiing sigus are present when the pleural 
cavityis partially filled ; a ijimrter, a half, or two-thirds 
of the thoracic space being occupied by liquid. The 
nigtis present when the cavity is completely tilled will 
be presently stated in Ci>unection with chronic pleurisy. 

The signs which have been stated show not only the 
presence of liquid but its quantity. By means of these 
signs are readily ascertaiued the progressive Increase or 
decrease in the quantity of liquid, and its disappear- 
ance. After the liquid has disappeared, often notable 
dulness on percussion remains for some time, showing 
the presence of lymph not yet absorbed. During the 
decrease of the liquid, and after its disappoarauL-e, a 
friction-murmur is often perceived. This tnurinur is 
now apt to be rough — a ntsping, grating, or creaking 
sound. It may be loud enough to be heard by the 
patient, and by others at a distance from the chest. It 
continues sometimes for a eousider.ible period. 

The physical diagnosis iu cases of chronic pleurisy, 
when the liquid occupies a portion only of the thoracic 
space, rests, of course, on precisely tiie same signs as in 
cases of acute pleurisy. If, however, the chest on the 
affected side be filled and dilated, certain of the signs 
which have been stated are wanting, and others are 
added. The affected side is everywhere fiat oti jierciis- 
sion. Flatness on percussion over the whole of one 
side, the affection being chronic, denotes, as a rule, with 
rare exceptions, either chronic simple pleurisy or em- 
pyema. Respiratory sound is wanting except at the 
summit over or near the compressed lung, where it U 
bronchial. Some cases offer au imjwrtaut exception to 
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this rule, namely, the bronchial respiration is diiTused 
over the greater part, or even the whole, of tiie affected 
aide. The student should bear in mind this fiict ; other- 
wise the diffusion of the bronchial respiration may lead 
to the suspicion that the flatness on [wrcussion denotes 
solidification of lung and not the presence of liquid. 
Other signs, however, sliould always correct this error. 
Vocal resonance and fremitus are, with some exceptions, 
either suppressed or notably diminished over the whole 
of the affected side, Generally, even when the chest is 
not dilated, the intercostal depressions are lessened or 
abolished. If the walls of the chest be thinly covered 
with int^ument, the two sides present a marked con- 
trast in this respect. This is seen especially at the 
middle and lower regions of the chest anteriorly and 
laterally. It is especially marked at the end of the 
inspiratory act. If the affected aide ht> dilated, this is 
apparent on inspection, and may be determined accu- 
rately by semicircular or diametric mensuration, calipers 
being required for the latter. The respiratory move- 
ments on the affected side are dimiuishwl or annulled, 
and they are iucrea'wd on the healtiiy side, the two 
sides affording a marked contrast in this regard. Ff the 
pleurisy be on the left side, the impulses of tiie heart 
are not infrequently felt on the right of the sternum. 
If the impulses cannot be felt, auscultation shows the 
maximum of the intensity of the heart-sounds to be 
more or less removed to the right. If the pleurisy bo 
on the right side, the impulses or sounds of the heart 
denote more or less displacement laterally to the left. 
The intensity of the respiratory murniiu- on the unaf- 
fected side is notably iuci-eased. 

In cases of empyema the same signs are prewnt as in 
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ulirunii; pleurisy. The character of the liquid dix-s not 
alter appreciably any of the signs which have been 
titatecl. Dilatation of the afFwted side of the chast is 
more apt to occur, and to l»e more marked than in 
simple pleurisy. The differential diagnosis between 
theae two varieties of pleurisy is to be made with posi- 
tivenesa by the introduction of the needle of a hypo- 
dermic syringe having gtwd suction force, previously 
cleaned and disinfected, and obtaining enough of the 
li<[uid to ascertain its character. 

When the left plenral cavity is filled with pns, the 
movements of the heart sometimes give to the affected 
side of the chest an impulse perceived by the eye and 
touch ; hence the term, pnlsating empyema, A fter a 
spontaneous perforation of the chest-wall, followed by 
a circumscribed purulent collection beneath the integu- 
ment, communicating with the pus within the pleural 
cavity, the tumor thus formed sometimes lias a strong 
pidsation which is synchronous with the ventricular 
systole, and may give rise to the suspicion of anenriam. 

In cases of hydrotiiorax, the signs denote partial fill- 
ing of the chest on both sides. The affection is bilateral. 
Generally the quantity of liquid in the two sides is not 
e<]ual, and there is often a notable disparity in this re- 
spect. Friction sounds are never present. Variation 
of the level of the liquid with change of the position 
of the patient from the vertical to the horizontal, is 
nearly always determinable. Hydi-othoi-ax, meaning by 
this terra a purely dropsical affection, is to be differenti- 
ated from double pleurisy with effusion. The history 
and symptoms, taken in connection with the signs, 
suffice for this discrimination. 
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Fueumothorax — Pneumo-liydrothorax — Fneumo- 
pyothoraz. 

In the extremely raiv cases of p(i<;u mo thorax, that iy, an 
distinguished from pneumo-hydrotliorax aod pneumo- 
pyothorax, the physifal eonditions are : the presence uf 
air partially or (mmpletely occupying the thoracic Hpaee, 
jind coudeusatiun of lung in proportion to the space 
iK*upied by air. 

The diagnostic signs are, a purely tympauitic rewo- 
naniK over a portion or the whole of the aftected side of 
the chest : suppression of the vesicular murmur over a 
space corresponding to that in which tympauitic reso- 
nance is obtained, with notable diminution or suppres- 
sion of vocal resonance and fremitiLS. Over the ooni- 
pressed lung, if the condensation amount to complete or 
considerable solidification, there will be bronchial respi- 
ration and bronchophony; if the solidification be neither 
complete nor w>nsiderable, there will be broncho-vesi- 
cular rewpiration with increasefl vo<!aI resonance and 
fremitus. The accumulation of air may lie sutfioient 
to dilate the affected side, and to restrain or annul the 
respiratory movements on this side. The appearances 
on ine])ection are then precisely the same as in tJie cases 
of chronic pleurisy and empyema in wliich the affected 
side is dilated from the presence of liquid. Pneumo- 
thorax is, however, at once differentiated by the tym- 
panitic resonance on pereussion. If one side of the 
cheat be more or less dilated, and the resonance over the 
aide be purely tympanitic, the thoracic sjiace mnst he 
tilled, not with liquid but with air. The intensity of 
the respiratory murmur on the healthy aide is inci^aaed. 

In tlie great majority of cases in which the pleural 
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aivity coDtaiiis air, there is also present more or less 
liquid, wliich may be aeroua or purulent. The affection 
Is then known as pneumo-hyd roth o rax if the liquid Imj 
serous, and pnemuo-pyothorax if it be purulent. The 
physical comlitions are the same as in pnenmothurax, 
with the addition of the presence of liquid. The rela- 
tive proportions of liquid and air in different cases are 
variable, and, als<i, in the stinie case at different ^leriods. 

The physical diagnosis of pnennio-hydrothorax and 
of pneunio-pyothorax, as distingnished from pneumo- 
thorax, embraces the gigns of litjuid. In addttioD to 
those of air, within the pleural cavity. If the qiiautiiy 
of liquid be large or considerable, percussion at the 
base of the chest gives flatness extending upward more 
or less, and tympanitic resonance above, the patient 
either sitting or standing. A change from the vertical 
to the horizontal position Invariably causes variation of 
the up(>er limit of the flatness, inasmuch as the liquid 
and air change their relative situations without an 
exception. The quantity of liquid is determined ai>- 
proximately by ascertaining the space over which the 
flatnee« on percussion extends. The line which divides 
the flatness and the tympanitic resonance does not accu- 
rately denote the level of the liquid, because tym|>aniti(! 
resonance Is elicited a certain distance below this level, 
hence it is always to be assumed that the level of the 
liquid is somewhat higher than the upjjer boundary of 
the flatness. 

In either pneumothorax, pneumo-hydrotliorax, or 
pueurao-pyothorax, a group of auscultatory signs is 
often found which are highly diagnostic, indeed almost 
pathognomonic. These signs are amphoric respiration, 
amphoric voice or echo, and metallic tinkling. The 



AODTK LOBAR PNanuONIA. ITP 

arnphiirio and tilt tinkling eoirnds may be present, eiti 
without the other, but they are not infrequently as; 
(;iated. Neither are present in every case, and they are I 
not present in the same case at all times ; their abseaoe,.! 
therefore, by no means excludes the affectionSj and theyl 
are not essential to the diagnosis. When preseut theyl 
denote either air or air and liquid in the pleural cavity ' 
with perforation of lung or a large phthisical cavity. 
Their occurrence iu the latter is comparatively rare, and 
whenever they are associated with other signs already 
stated, their diagnostic import is demonstrative. 

Pneumo-hydrothorax or pneunio - pyothorax mayj 
almost invariably be diagnosticated instantly by the! 
presence of a succussion sound. Whenever distinct I 
splashing is produced by succussion and referable to tbe f 
chest, that is, not produced within the stomach, it is \ 
demonstrative of tiie presence of air and liquid within I 
the pleural cavity. 

Acute Lobar Pneumonia. 

In the first stage of this disease there is an abnormal I 
accumulation of blood within the vessels of the affected \ 
lobe (active congestion or hyperffimia), with some exuda- 
tion within the air-vesicles and bronchioles. Generally 
there is some exuded lymph upon the pleural surface, 
this being due to cireum scribed dry pleurisy. Tn most 
cases there is also circumscribed bronchitis, which i 
limited to the tubes within the affected lobe. In the . 
second slage there is solidification due to the increase j 
of exudation within the air-vesicles. The sol id i Heat ion, 
at first limited, extends either rapidly or slowly, as a 
rule, over the whole lobe. Exceptionally more or less J 
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lii[iii(] effusion into the pleural cavity takes plat:); (pleiiro- 
))tii'iiiiioiiia), the pleiirisy then extendiDg beyond the 
limits of the affecte*! lobe. In this stage the pneumonia 
may involve eithci- another lobe of the lung primarily 
affisitecl, or a lobe of the opjjosite lung, and sometimes 
the disease, by successive invasions, extends over the 
whole of one Inug, together with a lobe of the opposite 
hing. Tlie pneumonia, in these secondary invaeious, is 
nsimlly aix^ompanied by pleurisy and bronchitis. In the 
stage of resolution the solidification of the affected lobe 
or lobes deci-easra, sometimes rapidly and sometimes 
slowly, until the normal amdition is i-estored. If reso- 
lution do not take place, and the disease pass into the 
stage of purulent iufikration, the air-vesicles and bron- 
chial tubes contain a piiruloid liquid in greater or less 
quantity. Exceptionally pus is collected in a cavity, or 
in cavities, constituting pulmonary abscess. 

The physical diagnosis of acute lobar pneumonia in 
the fii"st stage must Ikj based on the presence of the 
crepitant rille, with moderate or slight duhiess on per- 
cnssion over the affecteil lobe. There is sometimes in 
this stage a pleuritic rubbing sound over the affected 
lobe. The crepitant rSle is not always present, and 
hence the atfectiou cannot be exchided by the absence of 
this sign. When present, taken in connection with the 
symptoms, this sign ia characteristic ttf the disease It 
is important not to mistake for this sign fine bubbling 
or the snbcrepitant rale. When the crepitant rale is 
wanting, a positive physical diagnosis must be deferred 
until more or less of the affected lobe becomes solidified, 
that is, when the disease jMiasea into the second stage. 

The diagnosis in the second stage is to be based on 
the signs of solidification furnished by auscultation and 
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|H;rcuasiuu. The auscultatory signs are the brotichii- 
vtwicular, followed by the broncliial i-espinitioii ; in- 
creased viical resonance, followed by bronchophony, and 
iniTeased bronchial whispiir, followed by whispering 
bronchophony. The signs of solidification are manifest 
ill first within a circumscribed space, situated over either 
the upper, the lower, or the middle portion of the 
affected lobe, and either rapidly or slowly the signs 
extend In most cases over the entire lobe. The crepi- 
tant rSle, if it have been present in the first, generally 
disappears in the second stage. Sometimes, however, it 
is not entirely lost in this stage. The broncho- vesicular 
i-espiration, increased vocal resonance, and increased 
bronchial whisper are pi-eaent when the solidification 
is slight or moderate; the bronchial respiration, bron- 
chophony, and bronchophouic whis^rer take their place 
when the solidification becomes considerable or com- 
plete. The latter signs,' as a rule, speedily follow, 
inasmuch as the solidification in most cases ijuickly 
becomes complete or cousiderable. The foregoing three 
signs, denoting considerable or complete milidification, 
are usually present. Bronchial respiration, however, is 
sometimes present without bronchophony, and vicevemd. 
Either, present alone, suffices to show the existence and 
extent of the solidification. Moist bronchial or bubbling 
riiles are sometimes, but rarely, heard over the affected 
lobe. 

There is notable dulness on percussion in ihe sec^jud 
stage. The dulness may approximate and even amount 
to flatness. If a single lobe be afiected, the dulness or 
flatness extends over a space corresponding to that 
occupied by the lobe or the portion of it which is solidi- 
fied. In the antero-lateral aspects of the chest, the 
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dividiug-lin(! Iwtween the solidified and the healthy lobe 
is readily uacertained by percussion, and this line ia 
coiucident with the interlobar fissure.' It sometimes 
happeos that the upper aud the lower lobe of the right 
lung are affected, the middle IoIk! not l)ecoming involved. 
The space corresponding to the middle lobe may then 
torm an island of i-esouance surrounded by notable 
dulness on percussion. 

Whenever one lobe of a lung ia affected, the resonanee 
over the unaffected part of the same lung is abnormally 
increased, the pitch is raised, and the <)uality is vesiculo- 
tympanitic; vesiculo- tympanitic resouauce, in other 
words, is prodnced. This renders more marked the 
contrast between dulness over the solidified, and reso- 
nance over the healthy, lol>e. 

Over a portion of an upper lobe in the second stage, 
instead of notable dulness or flatuess, there may lie 
marked tympanitic resonance. This resonance proceeds 
from air within the trachea and the bronchi exterior to 
the lungs, the lung substance being completely solidi- 
fied ; it is chiefly or especially marked over the site of 
these air-tubes. In some cases the tympanitic resonance 
has either the cracked-metal or the amphoric intonation. 
These signs, j'^'' ■"^'i might suggest either pneumothorax 
or i)hthisical cavities; the associated respiratory and 
vocal signs, however, show only solidification of lung. 
In cases of pneumonia affecting the left lung, a tympa- 
nitic resonance is not infrequently propagated from the 
stomach more or less upward over the affected side of 
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the cl)est. This may be readily traced to the stomach. | 
On the right side, a tympanitic resonance is sometimes 
propagated a certaiu distance npwanJ from the trans- 
verse colon. 

The commencement of the stage of resolution is 
denoted by a broncho-veaicular respiration. The first 
cliange observed is the presence of a little vesicular 
quality in the inspiratory sound. When this is ol)-.| 
served, the respiration is no longer bronchial, bnt hai 
become broncho-vesicular, although the pitch is still I 
high, and the expiration is prolonged, high, tubular, I 
This slight change shows that air begins to enter the 1 
pulmonary vesicles. As resolution goes on, more £ 
more of the vesicular takes the plat* of the tubular i 
(juality in the inspiratory sound, and the pitch is low- I 
ured in proportion; the expiratory sound becomes pro- I 
portionately less and less prolonged, its pitch lowered, 
its quality l&ss tubular, until, at length, the normal I 
characters of the respiratory murmur are regained,. 
Resolution is then complete. 

While the broncho-vesicular respiration is under- 
going the modifications just stated, the vocal sounds 
have corresponding changes. Bronchophony persists 
for some time after the respiration has become broncho- 
vesicular, and then disappears, increased vocal resonance ■ 
generally taking its place and persisting until resolution ] 
is completed. The bronchial whisper loses its broncho- 
phonic characters and is simply increased until its I 
normal characters are regained. While the solidifica- 
tion is complete, the vocal fremitus may, or may not, 
be increased. It is sometimes diminished. When, 
however, resolution has so far progressed that broncho- 
phony is lost, the fremitus is usually greater than in 
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Iiealtli, jiud 80 continues, but progressively le-sseiiing 
until tlie solidification entirely disappears. 

Diiriug the progress of resolution, tlie dulne« on 
])ercus.?ioii dituiuishes iu proportion an air enters the 
air-vesiclea. If tympanitic rcaonanee have been preseut 
over the upper lobe, this gives place to a vesicular 
resonance. Some diilness, however, remains after the 
completion of resolutiou, and persists until the exuded 
lymph on the pleural surface is absorbed. The amount 
of duhiess remaining when the respiratory and voeal 
signs denote resolution, is proportionate to the quantity 
of exudation incident to the associated pleurisy. 

In this stage the crepitant rale not infrequently re- 
turns, if it have entirely disappeared during the seound 
stage, and if it liave persisted, it is more marked and 
diffused. It is now known as the returning crepitant 
rftle, crepitus rediis-. More frequently the rille in this 
stage is a fine bubbling or the so-called subcrepitant. 
Both rilles are not infrequently associated, and, from 
the distinctive characters of each, they are readily dis- 
tinguished. Moist rSles more or less fine or coarse are 
not infrequent. The pitch of these rSles remains more 
or less high until the solidifying exudation is completely 
absorbed. 

If the affection pass into the stage of purulent infil- 
tration, the respiratory sounds are feeble or suppressed, 
having, if present, more or less of the bntneliial charac- 
ters. Bubbling bronchial rales, coarse and fine, are 
ubundant. Weak bronchophony may persist, or the 
vocal resonance may be diminished. Fremitus may, or 
may not, be increased. Notable diilness or flatness on 
percussion remains. 

If the pneumonia result in pnlniotiic abscess, there 
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will be notable diilness or flatness on perwiasion withlnl 
a circumscribed space, together witli absence of respira- 
tory murmur, and diminished or suppressed vocal reso- 
nance. These sigua warrant a probable diagnosis which 
is corroborated by the sudden expectoration of pus in A J 
nmsiderable quantity. The signs jnat statetl may tbeaj 
i)e followed by those denoting a cavity, namely, caver- H 
nous respiration and whisper, with intense vouul ceso-J 
nance. ■ 

Circumscribed Fneamonia — Embolic Pneumonia^Hem- I 
orrhagic Infarctas or Pulmonary Apoplexy. I 

The Ibrra of pneumonia known as broncho<pneuma-fl 
nia lias been considered {vide Bronchitis seated in small-^ 
sized tubes). Whenever cireiimacribed, as a rule, pneu- 
monia is secondare' to some other pidmonary affection. 
Circumscribed pneumonia, giving rise to an intra- 
vesicular exudation which may disappear readily by 1 
resolution or absorption, is not very iufreiguent iu caaeflifl 
of phthisis. The signs are those which represent aolidi-J 
tication of lung within an area more or less c!rcuin^| 
scribed ; but the dilferentiation from the snlidificatioofl 
proper to phthisis can only be made with positiveneg^f 
after the signs have .shown that the soliditic-atiou hanl 
notably diminished or disappeared. I 

In embolic pneumonia there may he dulness on ])er- ' 
cnasion, with feeble bronchial or broncho- vesicular 
respiration, or suppression of re.spiratory S4iund, weak 
bronchophony or increase of vocal resonance, within a 
circumscribed apace, or within spaces, generally on the 
posterior aspect of the (^hcst, and oftenest on the right 
side. These ftirrns, taken in connection with the symp- 



toms ami pathological couditioDH which are coiisisU'ut 
with the sup{)ositi<m of embuH received iuto the right 
side of the heart, uamely, wheu the pulmonary symp- 
toms follow piierpeml disease, ulcera, wounds, injuries, 
or venous thrombosis, render the diagoosia quite posi- 
tive. If, however, the pulmonary atfectioa consist of 
small disseminated nodules, the foregoing signs will not 
be present. The diagnosis then must be based on the 
history and symptoms, taken in connection with the 
exclusion of other pulmonary affections by the absence 
of signs which should be present if they existed. Bub- 
bling rSJes, the pitch more or less raised, at different 
situations may indicate the probable sites of the nodules. 
They may be pleuritic friction-sonnds. The signs may 
show, as a complication, pleurisy with effusion. 

Extravasation of blood, if it be in small spaces, gives 
rise to no definite physical signs. If, however, extravasa- 
tion extend over a considerable space, there will Ik dul- 
ness on percussion, with feeble or suppressed respiratory 
sound within an area corresponding to the extent of the 
extravasation. Within, and near this area, there will 
be likely to bo moist bronchial nlles more or less fine or 
coarse. 

Falmonary Gangrene. 

In diffused pulmunary gangrene the physical signs 
are those of solidificatiim extending over the greater 
part or the wliole of a lobe. The diagnosis, however, 
can only be made when, in connection with these signs, 
there are present the characteristic fetor of the breath 
and expectoration. 

In circumscribed gangrene there is dulness or flatness 
on percussion within an ai-ea corresponding to the ex- 
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tent of the affection, with either suppression of respira- 
tory sound or brouchial respiration, and the vocal signs 
of aoliditication. Within and near this space moist 
bronchial rales, more or less raisetl in pitch, are likely 
to be heard. The situation is usually on the posterior 
a.'^pect of the chest. These signs do not suffice for a 
positive diagnosis without the characteristic bi*eath and 
expectoration. Cavernous sigus may appear after the 
gangrenous portion of lung has sloughed away and 
been expectorated. 



Pulmonary (Edema. 

The physical condition expressed by the term pul- 
monary cedema is the presence of effused senini within 
tlie air-vesicles. With this condition is associated more 
or leas pulmonary congestion. 

In cases of pulmonary cedema developed rapidly and 
largely in connection with renal disease, with obstruc- 
tion at the mitral orifiee of the heart, or with both these 
affections combined, giving rise to great dyepntea, and 
liable to end speedily in death, the following are the 
diagnostic signs : Duln&ss on pei'cussion on both sides 
of the chest, especially over the lower lobes, fine bub- 
bling or so-called subcrepitant r5les diffused over the 
chest on both sides, together with coarser bubbling 
sounds, and the murmur of respiration notably weak 
or suppressed over the lower lol>es. Inasmuch as the 
Inngs are not solidified the rSles are low in pitch. The 
vocal signs of solidification are, of coui-se, wanting. 
Occasionally the crepitant nile is mingled with the fine 
bubbling sounds. 

This form of the affection is to be dift'erentiatwl from 
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hydrothoi-ax witL larjje effiisiou, ami irom su-called 
capillary broncliitia. llydrothorax is always associated 
with more op less anasarca, or general dropsy, wiiei-eas, 
pulmonary ledema, eveu when depeudent on renal dis- 
ease, may occur without dru]isica] etfusiou elsewhere. 
Moreover, the presence of liquid within the pleural cavi- 
ties, and its amount, may always be determined demon- 
stratively in cases of hydrothorax (aide Pleurisy with 
effusion and Hydrothorax). Capillary bronchitis occurs 
ehieiiy in children. The so-called sulwrepitant rSle on 
both sides of the chest is the diagnostic sign of this affec- 
tion, but it is not accompanied by dulneas on percussion, 
except in so far as the bronchitis may be associated with 
lobular pneumouia or collapse of pulmonary lobules. 
The rapid development of the cedema and its pathol<^i- 
oal connections, are diagnostic points to l>e taken into 
account. 

Pneumonia is excluded hy the fact that the affection 
is at the beginning bilateral, aud by the absence of Ihe 
signs of solidification of lung. 

Pulmonary tedcma less in degrre aud diffusion, has, 
of course, the same signs, not as marked aud not as 
extensive, namely, dutness on percussion and fine bub- 
bling sounds or the so-caJled subcrepitant rillea. In 
this form the affet^tJon is bilateral, aud seateil especially 
in tlie posterior and inferior portions of the lungs. 
Moreover, this form has the same pathological connec- 
tions, namely, with disease of the kidneys, and mitral 
lesions of the heart. The low pitch of the bronchial 
rjiles, and the absence of the respiratory and vocal signs 
of solid ill cation, togi^tber with the fact of the affection 
being bilateral, and the coexistence of disease of the 
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heart or kidueys, constitute the basis of a positiv* 
diagnosis. 

Hypostatic congestion of the luogs may i 
certain amount of pulmonary redema. The ] 
<1iagnosis is to be based on bilateral dulness on the pos- 
terior aspect of the chest, with low-pitched fine bubbling 
sounds, or tiie so-ealled subcrepitaut rSIes on both sides, 
these signs occurring under circumstances wliioh load to 
the supposition of this ibrm of congestion, 

Carcinoma and Sarcoma of Lun^ — Tmnors within the 
Chest. 

Malignant new-growths in the lungs usually assume 
tlie ibrrii of uodnles varying in size from that of a i>ea 
to a hen's egg, disseminated throughout one lung or 
Imth lungs, in greater or less numbers. These dissemi- 
nated nodules, if of small size, have no well-marked, 
definite diagnostic signs. If limited to a lung, or if 
greater in number in one lung, tliey may occasion an 
appreciable dylneB.s on percussion. They may also occa- 
sion ieebleuess of the respiratory murmur, and, owing 
to coexisting circumscribed bronchitis, moist bronchial 
r;1les may be heard at different points. These signs 
warrant a diagnosis when, as is usually the case, cancer 
is known to have existed elsewhere. With reference to 
diagnosis, it is to be liorne in mind that, when cancer of 
thelmig iasecondary, both lungs are usually affected, and, 
when it is primary, the affection is generally unilateral. 

If there be nodules of considerable size, there will be 
well-marked dulness on percussion in different situa- 
tions, and the signs of solidification may be present, 
namely, either brouchial or broncho -vesicular respira- 



tiim, eitlier iucrt'iisal vooal reaonain.'e or bt'ontJiupliony, 
aud inoreasetl vocal fremitas. 

In mmii cases of uuiJateral carciuoraa, the greater 
part, or the whole, of a Inng may be infiltrated with the 
morbid growth, increasing its volume and giving rise tu 
enlargement of the affected aide, dimiuished respiratory 
movements or immobility, flatness on percussion, with 
diminished or stippi-essed respiratory murmur, vocal 
resonance, and fremitus. If, as is usual, there be also 
more or less pleuritic effusion, the intercostal spaces may 
be pushed out to a level with the ribs. Here are the 
signs which denote chronic pleurisy with large effuaioo, 
aud the dift'erential diaguoais cannot be made with posi- 
tiveness until the fluid within the chest be withdrawn, 
and it be found that, irrespective of the bulging of the 
intercostal spaces, the physical signs remain. Explora- 
tion with a small trocar, or hollow needle, will settle the 
diagnosis when there ia uo pleuritic efi'usion, and this 
procedure is unobjectiouable. 

In other cases the carcinomatous growth induces 
atrophy of the lung, diminishing its volume, and caus- 
ing notable contraction of the affected side. The appear- 
ances on inspection are those which denote contraction 
after chronic pleurisy, and they may be present also 
in cases of fibroid phthisis or cirrhosis of lung. The 
differential diagnosis must be based chiefly ou diagnostic 
points relating to ttie history and symptoms. 

Tumors within the chest, generally having their 
points of departure in the mediastinum, displace the 
lung in proportion to their size. They may cause con- 
siderable displacement of the heart, and produce more 
or less enlargement of the chest with dimiuished respira- 
tory movements. Enlargement of the aubcutaneoua 
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veius, indicative of venous obstruction, is often to be 
observed. Over tlie site of the tumor, there will be 
either dulnesa or flatn&*j ou purcii.ssion. Geuerally 
respiratory sound is wanting, vocal resonauce and fre- 
mitus being either diminished or suppressed. In the 
neighborhood of the primary broucbi and over lung 
compressed by the tumor, there may be bronchial respi- 
ration, with brouchopbouy and increased fremitus. If 
the chest be enlarged, its enlargement is not likely io be 
as uniform as wheu it is dilated with liquid; this is a 
diagnostic point. The tumor, or the tumors, may not 
be confined to one eide of the chest. It is to be borne 
in mind that pleurisy with effusion may exist as a com- 
plication, and this may serve to obscure the diagnosis. 

The physical diagnosis involves differentiation from 
pericarditis with effusion and aneurisms. These affec- 
tions are to be excluded by the absence of their diagnos- 



Acute Miliary Tuberculosis, 

The physical condition in this attl'ctiou is the prespnce 
of a lai^ number of the small bodies known us tuber- 
cles or miliary granulations, disseminated throughout 
both lungs. Bronchitis is an associated affection. 

If the tubercles be about equally distributed iu the 
two lungs, there is no abnormal disparity of the reso- 
nance on percussion between the two aides of the chest. 
A comparison, also, of the two sides may afford no dis- 
parity as regards the respiratory murmur, vocal reso- 
nance, and fremitus. Moist rSlew, due to the associated 
bronchitis, may be present in different situations. A 
physical diagnosis, under these circumstances, cannot be 
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madi' with positiventas. Physical exploration, however 
is important in order to exclude other affect io us ; and 
the negative residt, taken iu conuection with the symp- 
toms — pyrexia, frequently of ioverse type, rapid pulse, 
accelerated breathing, etc. — renders the diagnosis ex- 
tremely prohable. The differential diagnosis invoives 
discrimioatiinj from capillary bnmchitis, and an essentia! 
fever with a bronchial complication. The affection han 
l)een repeatedly mistaken for enteric fever. 

The tubercles may be more abundantly distributed iu 
one lung. A disparity in the resonance on percussion 
may then be apparent, and, perhaps, an abnormal 
increase of vocal resonance and fremitus. These sigii.s, 
taken in connection with tiic symptoms, eMlalilish the 
pliysicial diagnosis. 

Fbthisis. 

With reference to physical diagnosis, cases of phthisis 
may be conveniently distributed into three groups, aa 
follows : 1st. Cases in which the pulmonary attection is 
small, or cases of incipient phthisis; 2d. Casts in which 
the affection is moderate or considerable ; and, 3d. 
Cases in which the affection has progressed to the fiirma- 
tion of cavities, or cases of advanced phthisis. 

In cases of Incipient phthisis, the essential physical 
condition is the presence of small solidified masses, nr 
nodules, the intervening vesicular structure not being 
affected. These nodules vary from the size of a (lea to 
a filbert. In the vast majority of cases they are situated 
at or near the apex of either the right or the left lung. 
Generally, circ.nmseribed capillary bronchitis coexists 
iu proximity to the iiodnies. An intercurrent cirenra- 
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wcribed pneumonia sometimes occurs, giving rise ki 
transient solidification within a limited area. Dry cir- 
ciimscribed pleurisy situated over the affected portion of 
lung, geuerally occurs from time to time. 

It] the cases of a moderate or a considerable pulmo- 
nary affection, the difference, as compared witli the pre- 
ceding group of cases, consists in the presence of nodules 
of lai^r size, or solidification from the phthisical deposit 
extending over a space, or spaces, snfficieut in size to 
give rise to well-marked physical signs. The solidifica- 
tion in these cases may be extended by the development 
of circumscribed interstitial pneumonia. The circum- 
scribed bronchitis is gi-eater, as a rule, in degree and 
extent ; allacks of dry pleurisy may contiuue to occur, 
and the pleural surface becomes adherent. In those 
cases, generally, the affection, existing primarily in one 
lung, now e.tists in both lungs. The volume of the 
lung first affected, at the summit, is more or less 
diminished. Enlargement of the bronchial glands is 
usual, and these may be so situated as to press upon and 
diminish the calibre of one of the primary bronchi. In 
many cases, portions of lung in the neighborhood of 
solidified masses or nodules are emphysematous (vica- 
rious emphysema). 

Cases of advanced phthisis are ciiaracterij^d by tlie 
presence of a cavity, or, commonly, of cavities, varying 
in number, size, rigidity, or flaccidity of the walls, free- 
dom of communication with bronchial tubes, and the 
nearness of their situation to the superficies of the lung. 
In cases of prc^ressive phthisis, in addition to cavities, 
there is more or less solidification from phthisical exuda- 
tion and interstitial pneumonia. The volume of the 
lung at the summit is ufteii notably diminishetl. The 



186 



PHYSICAL DIAGNOSIS. 



pleural surfaces are tirinly adliereiil, li', howfverj the 
disease have been retrogressive or uon -progressive, 
there may Ite little or uo solidification of lung, the 
(Mvity or cavities forming the only lesion. In cases nf 
Hdvuiiced phthisis, with very rare ex{«ptious, Iwith 
Inngs are affected, and cavities often exist on Imtli 



The physiiid diagnosis in (."ases of iucipicnt phtliisis 
embraces what may be callefl direct anil accessory signs. 
The accessory signs are those which represent incidental 
affetrtions, namely, circumscribed bronchitis, pleurisy, 
and pneumonia. The direct signs arc those repreBenting 
the essential oondition, namely, the solidified masses or 
nodules. 

An important direct sign is dnluess an percussion. 
Slight dulness on percussion at the summit of the chest, 
in front or behind, is a highly important sign, taken in 
connetition with symptoms, of incipient phthisis. In 
determining that a relative dnlness is abnormal, the 
student must bear in mind, in the fii-st place, the normal 
disparity between the two sides. The right side at the 
summit is relatively somewhat dull on percussion in 
healthy persons. Due allowance is to be made for this 
normal disparity. In the second place, it is to be borne 
in mind that any deformity affecting the symmetry of 
the chest will affect the relative resonance on the two 
sides; and that a deviation from symmetry attributable 
to the position of the patient will oraasion a disparity on 
l>ercussion. In the third place, the rules for the practice 
of percussion must be kept in mind, in order to avoid 
producing an apparent abnormal disparity by the non- 
observance oi' tliese rules (iwfe p, .58). Normal rvan- 
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nanoe on pereiisMioii on tiip two sides is a Htrong point 
for the exclusion of iiicipitnt plitliisJs. 

Tbe direct respiratory signs lu incipient phthisis are 
tiie broncho-vesicular respiration and weakened vesicular 
murmur. To these is to be added a localiired interrupted 
or wavy inspiratory murmur as au occasional sign. Of 
course, familiarity with the characters of the broncho- 
vesicular respiration is indispensable — the combination 
of the vesicular and the tubular quality in the inspira- 
tory sound, with the pitch raised in proportion to the 
aniouut of tubularity, and the expiratory sound more or 
less prolonged, high, and tubular. Not infrequently 
the only appreciable morbid modification ia diminished 
intensity of the raurmur. When this sign Ls present, it 
is probable that the lack of intensity explains the 
absence of the characters of the broncho- vesicular modi- 
fications, tliat is, the latter sign would have been present 
were the respiratory soiuids more intense. 

The direct vocal signs in incipient phthisis are, 
increased vocal resonance, increased bronchial whisper, 
and iucreased fremitus. The other direct signs may be 
present without an appreciable morbid increase of the 
vocal resonance or fremitus. The increased whisper 
may also be wanting, but more rarely than the two other 
vocal signs. 

In deciding on the presence or absence of each and all 
of these direct signs, it is essential to know and to cor- 
rectly judge of the disparity between the two sides of the 
chest at the summit in health. Normally the resonance 
on percussion at the summit on the right side is slightly 
dull as compared with the lefl side; the inspiratory 
sound on this side has some tubularity in quality, and is 
.■iomywhat raised in pitch; the expiratory sound may be 
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more or \e>-s prolonged, high, and tiilmlar; the vowil 
resonance on the right side is always greater, the same 
Wing tnie of fremitus ; the bronchial whtsper is louder 
on the right side, and the intensity of the respiratory 
murmur is a little less ou this side. Whenever it is a 
((Uestiou as to a small phthisical affec-tiou at or near the 
apex of the right hing. it is a matter of esperienee and 
judgment to decide if the disparity in respect of these 
{Kiluts be greater than normal, and it is not always easy 
to come at once to a decision. From the want of a 
proper appreciation of the several points of disparity in 
health, it is not uncommon for an erroneous diagnosis of 
phthisis to be based thereou. Appreciating the normal 
j)oints ol' disjiarity, it is obviously easier to deterniiut' 
that the several direct signs of incipient phthisis are 
present at the lefV than at the right summit ; relative 
dulnesa on percussion, broncho- vesicular or weakened 
i-espiration, increased vocal resonance, whisper, and 
fremitus, at the left summit, are, of course, always 
iibuormal. 

In connection with the foregoing direct signs may W 
ineutiuued another sign which is often available, namely, 
au abnormal transmission of the heart-sounds. This 
sign is available only in the central portion of the infra- 
clavicular region. A slight degree of solidification of 
the summit of one Inng renders the heart-sounds more 
audible in the situation jnst named. It is of assistance 
in determining this sign to be familiar with the following 
points of disparity which exist in health : on the right 
side the second sound of the heart is somewhat more 
audible than ou the letl side, and on the left side the 
first sound is a little louder than on the right side. 
Hence, if the first sound be bi-tter transmitted on the 
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right ttiiiu ou tlie left side, it is abnormal ; and it' tlit' 
secoud souud be louder ou the left side, it is aboornial. 
This sign is always to be taken in connection with other 
direct signs; it gives greater dii^noBtic strength to the 
latter, but it ia by no means, in itself, aufficient for the 



Corroborative evidence of incipieDt phthisis may bo 
obtained by the presence of accessory signs. These are : 
First, fine bubbling or the so-called subcrepitant rale at 
the Hummit on one side. This sign denotes a circum- 
scribed capillary bronchitis, and this, at the siimmit ou 
one side, is usually associated with phthisis. Second, a 
crepitaut rSle at the summit on one side denotes a cir- 
cumscribed pneumonia which is usually secondary to 
phthisis. Third, a pleuritic friction-sound limited to 
the summit on one side is evidence of a dry circum- 
scribed pleurisy which occurs often in the early stage of 
phthisis. Fourth, indeterminate r^les, crumpling und 
crackling, are siguificaut of phthisis if limited to the 
isummit on one side. These rales, it is to be recollet^ted, 
are sometimes found in healthy persons on foreed 
breathing, especially if the binaural stethoscojie be em- 
jiloyed. If they be normal they are found on both 
sides. The accessory signs are not sufficient for a posi- 
tive diagnosis if they exist alone; but they are to lie 
considered as corroborating the evidence derived from 
the direct signs, together with the symptoms and history. 
It is ofteu of service in bringing out the rdles to cause 
the patient to cough. 

As regards difiereutial diagnosis, the affections with 
which incipient phthisis is likely to be confounded are 
chronic bronchitis and moderate emphysema. With 
respecrt to the first of these affections, namely, bronchi- 
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tis, ilio iliff^rcntiatioii tniist depend nn ilie [irescm-e or 
the absence nf jiositive sigiis of phthisis ; in other wurds, 
phthisis is either diagnosticated or excliidec]. The 
physical signs in cases of moderate emphysema suintj- 
Itmes lead to the error of supposing this aflecliou to lie 
phthisic. Owing to the relatively greater intensity i>f 
the resonance on percussion at the left snmmil, dnlness 
is thought to exist at the right summit, and a prolonged 
e.\|>iratiou, with the normally greater vocal rewtnaiR-c 
at the right summit, are re^rded as ^igns of phthisis. 
This error may bi' avoided by a careful study of the 
signs of emphysema and ihc normal disparity in respi- 
ration, vocal i-esonance, and fremitus, csistiug twtween 
the two sides of the chest. 

The physical diagnosis of a phthisical aft'ection which 
is considerable or moderate in amount, is, in most eases, 
an easy problem. Inspection often furnishes marked 
signs. The upper anterior portion of the chest on one 
side is depressed or flattened, and the superior costal 
niovementu of respiration are diminished, the chest 
elsewhere being symmetrical in both size and motions. 
There is more or less marked <hilneas on [wroussion at 
the upper part of the chest on the affected side. Some- 
times the diminished resonance is tympanitic in quality 
(tympanitic dulness) without the existence of cavities, 
the resonance being transmitted from the primary and 
sei^ondary bi"onchial tubes. The i-espiration is either 
bronchial or broncho- vesicular approximating more or 
less to tlie bronchial. Occasionally, however, the respi- 
ratory sounds are too feeble for their characters to be 
appreciated. This is either bronchophony, or the vocal 
resonance is notably increased without the broncho- 
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phonit; flianwters. The wliisjMir is either distiuctly bron- ] 
ohopiionic or il is uotably increased in inteuaity, high 
in pitch, and tubular in quality. Vocal fremitus i 
often iucreaaed. Moist bronchial rSles, coai-se or fini 
are generally present. With these diagnostic aigas on 1 
one side, the signs of a smaller amount of di« 
generally present on the other side. 

[n some cases of a moderate phthisical atfection, the 1 
judgment may be coufused by the resonance on percus- 
sion being increased or vesiculo-tympauitic ou the \ 
affected side. This sigu denotes the coexistence of e 
physematous lobules (vicarious emphysema) develof 
in the progress uf phthisis. The diagnosis of the latter j 
affection is then to be based ou the signs obtained by I 
auscultation. 

The discovery of tulmrcle bacilli iu the sputum upon 
microsi^ipical examination will conKrni the diagnosis in 
doubtful cases. 



In advanced phthisis the physical diagnosis of the 
disease is easy. The signs distinctive of this stage of 
the disease are those which denote pulmonary cavities, 
namely, tympanitic resonance on |)ercussion within a 
circumscribed space; cracited-metal or amphoric reso- 
nance; cavernous respiration; cavernous whisper and 
sometimes pectoriloquy ; amphoric respiration and voice, 
and giii^Hng (vide Chapter V. for description of these 
signs). 

The cavernous signs are generally associated with the 
signs of solidilicalion. In some cases, however, in 
which the disease has lieeu non -progressive and retro- 
gressive, the cavernous signs are present without the 
signs which denote solidification of lung. 



Fibroid PhtMsii — Interstitial Pneumonia, or 
Citrhosis of Lung. 

In tbis affection the physiwil coiKlitioiis are, solidifi- 
cation from hyperplasia of the interstitial pulmoaary 
tissue, dilatation of bronchial tubes (bronchiectasis), nnd 
diminiabed volume of the lung affected. The affection, 
as a rule, is either fimited to or especially marked on 
one side. The whole of a lung, or only a portion of it, 
may be affected. Bronchitis always coexists. 

There is notable duluess on percussion, the diiuiu- 
ished reaouauee Ixjing suoietimes tT,mpanitie. The 
degree of resonuiice may vary at diflereot examinations, 
owiug to differences iu the amouni of morbid prodnots 
within thf^ bronchial tubes. The respiration is bron- 
chial, or broncho- vesicular. At times, from obstmction 
of bronchial tubes, it may be suppressed. Broncho- 
phony and iuci-eased vocal resonance arc the vocal signs, 
together with the corresixmding whispering signs. The 
side of the chest which is chiefly or exclusively affected 
ijecomes contracted either entirely or in part, resembling 
in this respect the appearances after chronic pleurisy, 
except that iu the disease under consideration the chest 
wall is retracted throughout, and especially in its up]ier 
portion, whereas after chronic pleurisy this retraction is 
limited to or greater at the bases of the chest. 

With these signs tlie affection is to be differentiated 
from the ordinary form of phthisis, by reference to 
points pertaining to the symptoms and history. 



Diaphragmatic Hernia. 



The presence of more or less of the abdominal viscera 
within the thoracic cavity in consequence of a congenital 
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(ieticit^ucy of a portion of the diaphragm, or perforation 
from auvidents, or enlargement of the natural openings, 
ves rise to certain anomalous signs, namely, a tympa- 
tic resonance, variable at different times owing to 
differences as regards the quantity of gas withiu the 
viscera; absence of the respiratory murmur from the 
base of the chest upward, the height proportional to 
the spa(« oL'cnpied by the abdomiual organs, and tlie 
tntcfltinal sounds emanating from withiu the chest, not 
fondiicted from below. 

This extremely rare affection can only be coufouuded 
with pneumothorax. The latt«r affection is to be ex- 
cluded by the abaence of its diagnostic signs, irrespective 
of the tymp;uiitic resonance on percussion. 



CHAPTER VII. 

THK PHYSICAL CONDITIONS OF THE HEART IN 
HEALTH AND DISEASE. THE HEART-SOUNDS AND 
CARDIAC MUJIMURS. 

IMiysioal ooinlitioiis of the lieart in health : Boundaries of the prwcordia 
—Normal situation of the a|)ex->)eat — Boundaries of the deep and ol 
the superficial wmliae space — Relations of the aorta and the pulmo- 
nary artery to the walls of the chest — The heart-sounds — Characters 
distinguishing the first and the second sound — Mechanism of produc- 
tion of the heart-sounds — Auscultation of the pulmonic and the aor- 
tic second sound separately — Movements of the auricles and ventri- 
cles in relation to each other — Physical conditions of the heart in 
disease ; Enlargement of the heart— Hyj)ertrophy and dilatation — 
Abnormal impulses of the heart, and modifications of the apex-beat 
— Valvular lesions— Roughness of the pericardial surfaces — Liquid 
within ths pericardial sac — Abnormal modifications of the heart- 
sounds — lleduplication of heart-sounds — Cardiac murmurs— Normal 
and abnormal blood-currents within the heart, and their relations 
with the heart-sounds— Mitral direct murmur — Mitral regurgitant 
murmur— Mitral systolic non-regurgitant. or intra-veutricular mur- 
mur — Aortic direct murmur — Aortic regurgitant murmur, and in 
Aortic diastolic non-regurgitant murmur— Coexisting endocardial 
murmurs— Tricuspid direct murmur — Tricuspid regurgitant murmur 
— Pulmonic direct murmur — Pulmonic regurgitant murmur — Facts 
of practical importance in relation to endocardial murmurs — Peri- 
cardial or friction murmur. 

Before entering upon the study of the physical diag- 
nosis of the diseases of the heart, the student must be 
familiar with its anatomy and physiology. For a de- 
scription of the structure and functions of this organ, he 
is referred to anatomical and physiological treatises. 
The plan of this work embraces the anatomical relations 
of the heart and the space which it occupies within the 
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rhest, as physiwil (jonditious of health determinable by 
iKirnial sigim, together with the heart-souuds. Having 
briefly stated these conditions of health, the morbid 
jihyslcal conditions which may be ascertained by pereus- 
si()n, auscultation and other methods of physital explo- 
ration, will be considered. The latter heading will 
incliide an iiccoiint of the cardiac mnrmurs. 



The Physical Conditions of the Heart in Health. 

y/te I'nvcordia — T/ie Superjicid! ami the Deep Cardiai; 
Spiioe. — The area on the surface of the cliest correspond- 
ing to the s[)ace which the heart, occupies within the 
chest, is known as the prrecordial region or the prsecor- 
dia. The npper, lower, and two lateral Iwundaries of 
this region must be memorized. The upper boundary 
is the third rib, the lower is a horizontal line jiassing 
through the fifth intercastal space; the left lateral 
boundary is at, or a little within, a vertical line jtassing 
through the nipple, the Hiiea mammillarie, and the right 
lateral boundary is represented by a vertical line situated 
about a finger's breadth to the right of the right mar- 
gin of the sternum. As the volume of the heart varies, 
within certain limits, in different healthy persons, the 
boundaries of the prjecordia are, of course, not always 
exactly tlie same. The foregoing statements are suffi- 
ciently accurate for practical purposes. 

The horizontal line reprcseuting the lower boundary 
of the prtecordia touches the point where the apex-beat 
uf the heart is felt. The normal situatiou of the apex- 
beat must l>e recollected. In moat healthy persons the 
apex-beat is felt in the fifth intei'costal space, a little 
withiu the Hnea mammillaris. This is assuming the 
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fttaaoa to be nttii^ or standii^ ; io reconlKDi-y od tlit- 
bacfc the bat sometimgs rises to tbe Toartb iotercoetal 
s fbaad id tbe foorth spatK iu 




till' sitting or etauding poeition of the body. The dig- 
taiioe from the linea manimillaria varies in different 
liealthy pereons ; it is sufficiently accurate to say it is a 
little withiu that line. (Fig. 9.) The force of the 
apex-beat varies much iu different healthy persons, 
owing to other causes than the power of the heart's 
action, anch as the amonnt of muscular substance and 
fat in that situation, the width of the intercostal space, 
the convexity of the cheat, the relation to the left lung, 
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rtc. vVllowauce is to lie made for these variations lu 
deterniiiilng the abnormal modifications of the force of 
the beat, which constitnte physical signs of disease. 

Within a portion of tlie pitecordia the heart is uu- 
mvered of lung, and in the remaining jiortion hing 
intervenes between the heart and the walls of the chest. 
The former of these portions is called the superficial, 
and the latter is called the deep cardiac space. The deep 
cardiac space ou the right side extends to the median 
line. On the left side the lung recedes at a point on the 
median line on a level with the cartilage of the fonrth 
rib, and the anterior horder of the upper lobe makes an 
outward enrvc, returning inward at or near the a]>ex of 
the heart. This leaves the heart uncovered within an 
ai-cii ^vhich, for practical purposes, may represented Ijy a 
right-angled triangle, the hypothennse e.xtending from 
the median line on a level with the costal cartilage of the 
fourth rib to the apex of the heart; the right angle 
formed by the median line and the horizontal line which 
forms the lower boundary of the pnecordia. (Figtt. U 
and 10.) 

The limits of the snperlicial cardiac sjiaoe may Iw 
fiisily defined by percnssion. It is only necessary to 
ascertain the curved line formed by the receding ante- 
rior boiilor of tlic uppiT lobe of the left Inog. A dis- 
tinct, altliongh not great, dulncss on pei-eussion marl^s 
this border of the lung. The border of the Inng Is as 
distinctly marked by the abrnpt diminution of the voial 
resonance, if auscultation be made with the stethoscojw 
The outer boundaries of the deep cardiac space may also 
be determined by percussion ; distinct although slight 
duiness marks the limits of the priecordia. Defining 
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tliese follow hi a wrlaiii rhytlmik«I onier, and, in health, 
tluis the buiin<liiries of llii' priecoixlia and of the siipcr- 
ficiiif canliac sjace in healthy persona, on quiet breath- 
ing, I'lill-held inspiration, and on foifed expiration, 
resiJectively, iiiakt'S a gixMi |ii-a'tical esercise in jjercus- 
i»ion. 




RilatioiM of Ihe Aorta and I'lilinoiiai'i/ Aiteri/ to tht' 
Wa}h of tiie Cheat. — Tbt; base of the heart, especially 
in connection with anwnltatnry 'jigna, is generally con- 
sidered to be at the 9econ<l intercostal ^paee near the 
sternum, tins situation being, in reality, just above the 
bii'^e In this situation sounds pmduced at tlu' aortic 
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and piiliuuuic orifice are best Btudi»l, eithi.^r in health or 
disease. With reference to tliesc sounds the anatoaiical 
relatiooH of the aorta aud the pnlraonary artery to the 
right and the left second intercostal space are of itnpt>r- 
tance. If the stethoscope be applied in the second inter- 
costal space on the right side, olose to the attirnnin, it is 
very near the aorta, and aonuds produced at the aortic 
(mfice are best heard in this sitnatiua. If the stetho- 
scope be applied iu the second intercostal space on the 
left side, it is very near the pylmonary artery, and the 
sounds produced at the puloiouic orifice are best heard 
iu this situation. Reference will be made to these two 
situations in giving an account of the heart-sounds in 
health and disease, and of adventitious sounds or mur- 
murs. (Fig. 9) 

The Heart-aoumh. — It is customary to consider the 
heart-sounds as two in numl>er, and to distinguish them 
as the first, or systolic, and the second, or diastolic, 
sound. The characters which distinguish the heart- 
sounds in health are to be studied preparatory to the 
study of the abnormal modifications which are impor- 
tant physical signs of disease. It is essential to be able 
always to make the distiiictiou practically Ijetween the 
so-called first, or systolic, and the second, or diastolic, 
sound in order to connect with thein separately cardiac 
murmur's. The conventional use of the term heai't- 
soimds, as distinguished from caniiac murmurs, must be 
borne in mind. The cardiac murmurs are adventitious 
sonnds; they are never merely abnormal modifications 
of the heart-sounds, but they are new s<iuiids added to 
or replacing these. 

Considering the heart-sounds :is two in num'icr. 
namely, the first, or systolic, and the secoud, or diastolic, 
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lliis siifli(L«a for the n-fognition of eacli. Il aiiawtjrs all 
practiuil ptirpo.%es tu say that the soimda fallow E^aob 
other after ail interval which is just appi*eciable, this 
interval lieing the short pause of the heart. After the 
recurrenoe of both, an interval is readily appreciable, 
Lulled the long pause of the heart. It is not necessary 
to carry in the memory the exact relative duration 
of each of the two sounds and each of the two in- 
tervals. The fractions of a nnit, in fact, do not express 
the length of the sounds and intervals as correctly as 
less detiuke expressions, inasmuch as the figures rep- 
nseut only the mean of variations within the limits of 
health. It is sufficiently exact to say that, with the ear 
(ir stethoscope applied over the situation of the apex- 
beat, the systolic sound is longer than the diastolic, 
louder, lower in pitch, and has a quality whicli may be 
wille<l boohiing. Per contra, the diastolic sound is 
shorter, weaker, higher in pitch, and has a quality 
which may be called valvular or clicking. Aside from 
the relative length, the other characters are more or less 
marked in diffei'eut healthy persons. 

These distinctive characters of the systolic aud dia- 
ntoli<; heurt-sonnds are apparent when the ear or stetho- 
sooj>e is applied over the apex. At the base of the 
heart, that is, in the second intercostal space near the 
sternum, the characters of the systolic sound are not the 
same as over the apex. The diastolic sound in this 
situation is louder than the systolic. The latter is said 
to be accentuati^l at the base, the systolic sound being 
accentuated at the apex. Moreover, the systolic sound 
at the base may not be louger than the dias-tolic ; it loses 
more or less of its booming quality, the pitch remaining 
lower than that of the diastolic sound. Removing the 
car or tht' stetho.'^coiie il certain distaui-c froio the apex 
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iu any dirMtion, occasious similar ohaugea in the char- 
acters of the systolic sound. The interposition of several 
thicbacsses of a napkin has the same effect. 

From the differential characters over the apex, aud 
the rhythm alone in other situations, there is no difii- 
(julty in distinguishing the systolic from the diastolic 
sound in health. In oases of disease, however, owing 
til disturbance of the rhythm, modifications of the char- 
acters of the systolic sound, and the absence sometimes 
of one of the sounds, other means of recognition must' 
he resorted to. If the apex-beat can be itilt, this offers 
ji ready way for recoguizing the systolic sound — the 
sound which is synchronous with the apex-beat is, of. 
course, the systolic sound. This mode is not always 
available, inasmuch as the apex-beat cannot always be 
iblt. Another mode is always available, namely, feeling 
the carotid pulse. The can)tid pulse is synchronous 
with the systolic sound, whereas there is a slight interval 
l>etweeD this sound and the radial pulse. 

The student is aided in comprehending certain physi- 
cal signs by taking into view the mechanism of the 
production of the heart-sounds. The diastolic sound is 
jiroduced by the sudden forcible closure of the aortic 
and the pulmonic valves. This closure is caused by a 
retrograde movement of the columns of blood in the 
aorta and pulmonary artery, directly the ventricular 
systole is ended. The retrograde movement is due to 
the recoil of the coats of the arteries which have been 
dilated by the column of bloml moving onward during 
the ventricular systole. This recoil causes regurgitation 
into the ventricle when either the aortic or the pulmonic 
valve is rendered incompetent by lesions. The mechan- 
ism of the systolic sound is less simple. This sound is 
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in jMirt tliic to t!ie foreilile tenstnu of tlii! iiiiHciilo-veD- 
tricular valves, caused by the systole of the ventricles. 
Id this way is prwJuced a valvular element of the sys- 
tolic soiitid. Thiit the impulsion of the heart against 
the walls of the chest furnishes another element, seems 
demonstrable.' To this element of impulsion the sys- 
tolic sound is indebted for its greater intensity, as com- 
pared with the diastolic sound, its length, and its boom- 
ing quality. This is shown by the fad:, already stated, 
that when auscultation is made ut a certain distance 
from the apex, these characters are eliminated, and by 
the fact that diseases which diminish or arrest the impnl- 
sion movements of the heart produce the same modifica- 
tions. The valvular element of the systolic sound ia 
weaker than the diastolic sound, a fact which at first 
occasions surprise when the diflereuce in size betweeo 
the aortic and pulmonic and the auriculo- ventricular 
valves is considered. The explanation of this apparent 
incongruity is as follows : the aortic and pulmonic seg- 
ments at the end of the ventricular systole are in contact 
with the arterial walls, and are expanded when the recoil 
of the latter follows. On the other hand, when the 
ventricular systole takea place in health, the auriculo- 
ventricular valves are not in contact with the walls of 
the ventricles, but they are floated out, and the orifices 

' Tile part playsd by tbe impiiut of the heart uguiniit the chest-wall 
in the production of the firat souad ia at the present time regarded as 
iinimportooit. The cloaura of the auriculo-yBntrioular valyM, the aud. 
den vibratile tension of the groat veBSols and ventrLCular walls, and, to 
an uuiniportant extent, the BonorouE yibrations proceeding from a large 
mass of maacle-Bii balance in the act of contracting, constitute the mun, 
if not the only fanlors. The euthor's argutoent is equally valid as snp- 
porting thin view. Tho subject hae excited much controyersy and can- 
not now he regarded aa settled. I have preferreit, therefore, to allow the 
tPTt relating to this matter to Aland. — Eiutob or Fifth Euitiob. 
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are nearly or quite closed ; tlie niovi'ineut of tlie blood, 
therefore, in the systole only rendorn these valvca tense. 
The diastolic sound, in other wonls, is due to the expan- 
sion of the sigmoid valves of the aorta and pulmonary 
artery, whereas, the valvular element of the systolic 
.sound is due to mei-ely teiision of the a uriculo- ventricular 
valves. The foregoing pgluts relating to the heart-sounds 
were contained in my prize essay " On the Clinical Study 
of the Heart-sounds in Health and Disease," published 
in the Tra}iKfi.cf,ions of the, Amerioan Medical Asuociation, 
in 1852.' 

With reference to important bearings on auscultation 
in disease, the diastolic or second sound is to be studied 
as produced at the aortic and the pulmonic orifice sepa- 
rately. Recalling the anatomical relations of tlie aorta 
and the pulmonary artery to tlie walls of the chest, il 
tlie stethoscope be applied iu the second intercostal 
space on the right side close to the sternum, the charac- 
ters of the diastolic sound are derived chiefly from the 
aortic valve, and if the stethoscope be applied in the 
second intercostal space on the left side close to the 
sternum, the characters of the diastolic sound are 
derived chiefly from the pulmonic valve. The correct- 
ness of this statement is proved by differences in the 
characters of the sound on two sides in health, and by 
the modifications in cases of disease. These morbid 
miKlifications will enter into the piiysical diagnosis of 
cardiac affections. In health the aortic diastolic sound 
is somewhat louder, higher in pitch, and the valvular 
quality more marked than the pulmonic diastolic sound. 
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The stiiJent should verify tliesc points of difference by 
the study of the diastolic sound la the two situations 
just named. In order for the eomparison to be a fair 
one in health, and availahle in the diagnosis of disease, 
tlie normal anat^tmical relations to the walls of the 
chest, of the aorta, and pulmonary artery must be pre- 
served. These relations are affected by changes in the 
symmetry of the chest, and sometimes by enlargement 
of the heart. The hmgs must also be free from disease ; 
otherwise, the transmission of the souuds will be ab- 
normal. 

In the account of the mechanism of the production 
of the heart-sounds {vide page 201), it was stated that 
the first or systolic sound consists of a valvular element 
and an element of impulsion. This valvular element 
is a two-fold sound, that is, it is a combination of a 
sound produced by the mitral and a sound produced by 
the tricuspid valve. These two valvular synchronous 
souuds may be studied separately iu health, and their 
abnormal modifleations constitute important diagnostic 
signs in cases of disease. This fact was poiuttxl out in 
my prize essay "On the Clinical Study of the Heart- 
sounds," in 1852. 

The two valvular souuds may be designated the 
mitral and the tricuspid systolic sound. Adding to 
these two sonnds the sound of impulsion produced by 
the movements of the apex, with the ventricular systole, 
there are three distinct sounds. The diastolic or second 
sound of the heart, as has been seen, is resolvable into 
two distinct sounds. Hence, tiie number of distinct 
heart-sounds is, in reality, five, two of which are dia- 
stolic and three systolic, namely, the mitral valvular 
the tricuspid valvular, the sound of impulsion, the 
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aortic and the pulmouic. Each of these five sounds 
may be studied separately iti bealtli and disea^. The 
abnormal modificatiouB of each furnish imporfant in- 
formation in diagnosis. 

In health, the sound of impulsion is heard over the 
.■situation of the apex-beat of the heart. The mitral 
valvular 8i)nnd is studied by listeuing with the stetho- 
scope applied to the lef^ of the apex at a distance suffi- 
cient to eliminate the sound of impulsion. 

The tricuspid valvular sound is heard at a little dis- 
tance to thu right of the inferior border of the heart- 
In the pages which follow I shall sometimes refer 
to the systolic and the diastolic sound in the singular 
number, it being understood that the systolic sound em- 
braces three, and the diastolic two, components ; and at 
other times I shall refer to the sounds separately which 
lire combined in the two souuds.' 

The order of the succession of the movements of the 
auricles and of the ventricles is to be kept in mind with 
reference to the comprehension of certain physical signs 
of disease. Points of especial importance are the con- 
traction of the auricles in the latter part of the long 
pause of the heart, preceding the ventricular systole, 
and the twisting of the heart from left to right in the 
systole, this movement being reversed in the diastole. 
In these systolic and diastolic twisting movements, the 
pericardial surfaces move upon each other, but in health 
noiselessly owing to their smoothness and moisture. 
The movements occasiiin an auscultatory sign, namely, 
a friction murmur, when the surfaces are roughened by 
the presence of lymph. Other points are the size of the 

inila, l<7 tlie 



SOS THS HBART. 

peHcsrdial sac, that is, its capability of holdiug when 
tilled, but not dilated, from fJHeen to twenty ouqces of 
liquid, and its attacliment, not to tlie base of the heart, 

but to the vessels above the iiaist. 

Physical Conditions of the Heart in Disease. 

The physical couditious of the heart iu disease, which 
are determinable bv physical exploration, are, Ist, 
enlargement of the heart; 2d, abnormal impulses aud 
modifications of the apex-beat; 3d, valvular lesions; 
4th, roughness of the pericardial surfaces; and, 6th, 
liquid within the pericardial sac. Having considered 
these conditions, an account of abuormal modifications 
of the hcart^Bounds and cardiac murmurs will conclude 
tills chapter. 

^nfwgemenf, of Vie Heart. — Enlargement of the heart 
may be slight, moderate, great, or very great, these 
terms expressing different d^rees of enlargement with 
sufficient precision for clinical purposes. In cases ol 
very great enlargement, the space within tlie chest which 
the heart occupies may be from four to five times lai^c 
than in health. The situation of tlie base of the heart 
is but little, or not at all, changed in cases of enlaige- 
raent; the increased space which the heart occupies is 
therefore downward. The increased spaceextends much 
more to the left than to the right ; the left border of the 
heart, iu proportion to the enlargement, is carried 
beyond the mammary line on the left side, whereas, the 
right border is carried comparatively but little beyond 
the normal right lateral boundary of the prsecordia even 
when the enlai^eraent is very great. The superficial 
cardiac space is enlarged in proportion to the enlarge- 
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Dieut iif the heart ; the urgan pushes to the left the 
receding anterior border of the upper iohe of the left 
lung, aud is proportionately in contact, uncovered of 
lung, with the walls of the chest. The apex of the 
heart is lowered in proportiou to the enlargement, and 
it is carried more or less to the left of its normal situa- 
tion. It maj be lowered to the sixth, seventh, eighth, 
or ninth intercostal space. The enlargement of the 
heart is rarely equal in all its parts. The ventricular 
enlai^meut may \w, entirely or chiefly of either the 
right or the left ventricle. Eulai^ement of the right 
ventricle tends to carry the right side of the heart more 
to the right than when the left ventricle ia enlarged. 
The situation of the apex is also afibcted by the parts of 
the heart in which the enlargement predominates. The 
apex is carried further to the left of its normal situa- 
tion, other things being equal, when the enlargement 
predominates on the right side of the heart ; and it is 
lowered without being carried far to the left when the 
enlai^ment of the left ventricle predominates. The 
apex of tJie organ in cases of considerable or of great 
enlargement becomes changeii in form; it is rounded or 
blunted. This change is most marked when enlargement 
of the right ventricle predominates. All these points 
are of importance with reference to the comprehension 
of the physical signs of enlai^ment of the heart. ^."'^ 
Eulai^enient of the heart may be entirely due either 
to hypertrophy or to dilatation (simple hypertrophy and 
tiimple dilatation). If, however, the enlargement be 
sufficient to occasion notable disturbance of the circula- 
tion, both these tbrms of enlargement are combined, but, 
as a rule, one or the other fovm predominating ; so that, 
of the cases of diseases of tlie heart which come under 
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me<lii^il tivatiucnt, tlie majurity are tases of" eitlier 
eulargenient with jirodoiuiiiaut hypertrophy or enlai^e- 
ruent with predurainiint dilalatioa. 

These widely different physital conditions are cou- 
ivriied especially in the aliiiormal impulses and modtti- 
catioiis of the H|>ex-beat, as well as, also, the heart- 
sounds. 

Abnormal Imp>diie» of Ihe Heart, and Modijieaiioins 
of the Apex-beat. — The abnormal eitnation of the apejc 
of the heart when eulai^ed has been stated. Generally 
the situation is determiuable by the apes-l>eat. It has 
l»een seen tiiat in iiealth the beat is sometimes not appre- 
ciable by the touch, owing to the thickness of the soft 
parts, aud the conformation of the thora.\, and, for these 
reasons, the foree of the beat variee much in different 
healthy jwrsons. Eschisive of normal variations, the 
ixmt is generally strong and prolonged iu proportion as 
the heart is enlarged by hypertrophy. There are excep- 
tions to this statement, which are to be explained by the 
altered form of the apex ; when it loses its pointed form 
it does nut so readily come iu contact with the walls of 
the chest in an iuten^ostal space, and, hence, the beat 
may lie weak although the ventricular systole Ije abnor- 
mally strong. On the other haud, the apes-beat is 
weakened by dilatation, and it may be wanting as a 
resnlt of diminished strength of the systole of the ven- 
tricles. The apes-beat is also abnormally weak in fatty 
degeneration and softening of the heart, as well as in 
functional debility of the organ iueident to other diseases 
than tiiose of the heart. 

If there be considerable or great enlargement, the 
heart being in contact with the walls of the chest over a 
larger area than in health, impulses other than t!ieaj)ex- 
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beat are generally appareut to the eye and touch. Not 
infrer|iieiitly impulses are appreciai)le in each intercostal 
spai« between the situation of the apex and the base ol' 
the heart. These abnormal impalsea are felt to be 
strong in proportion as the enlargement is due to hyper- 
trophy, and weak in proportion as dilatation predomi- 
ivdtcs. Eulargement of the right ventricle causes an 
impulse in the epigastrium which is strong or weak in 
proportion as hypertrophy or dilatation predominates. 
Cardiac impulses are felt and aeen iu abnormal situa- 
tions when the heart is removed from its normal 
situation by the pressure of an aneurism, or other tumor, 
by pleuritic effusion, hydroperitoneum, etc. The error 
of mistaking for a cai-diac impulse the pulsation of an 
anenrisnial tumor is to be avoided. Another error is to 
be avoided, namely, mistaking abnormal impulses due 
to the heart being uncovered of lung, from shrinking of 
the latter in certain pulmonary affections, for impulses 
deuotiug enlargement of the heart. In cases of enlarge- 
ment by hypertrophy, a heaving movement of the whole 
priecordia is sometimes felt when the hand is applied to 
the chest. A violent shock is sometimes felt by the 
hand applied to the pnecordia, but without the impres- 
sion of increased muscular power, in cases of purely 
functional disorders of the heart. 

Valvular Legions. — The lesions affecting the valves 
of the heart are of a varied character, for an acmunt 
of whicii the student is referred to treatises on cardiau 
diseases, ot on patholt^ical anatomy. It suffices here 
to consider that, with reference to physical signs and 
pathological effects, they may Iw distributed into three 
groups, as follows : 1st, lesions which diminish more or 
less the sisie of the orifices, or obstrnctive lesions; 2d, 
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leeioit.s wiiidi i-eiidor the valves more or less incompe- 
tent and permit regurgitation, or r^urgitativt- lesions; 
jind, 3d, lesions whicli ronghen the surfafies over which 
the blooii miives without occasioning either obstruction 
or regurgitation. The latter miiy be disthigiiiehed as 
inu'KHHms lesions, giving rise to no pathological effects 
altliuugli represented by tairdiai' murmurs. 

It is to be borne lu niiud that iu the great majority 
of cases valvular lesions arc seated in the left side of 
the heart ; that is, they are either mitral or aortic. Tri- 
cuspid and pulmonic lesions are comparatively rare, 
and they are generally congenital. Not infrwjuently 
mitral and aortic lesions coexist, and there may be «j- 
exiating lesions at all the orifices of the heart. 

Valvular lesions are represented by cardiac murmurs. 
By means of the murmurs the existence of lesions is 
known, their situation at the different orifices may l>e 
ascertained, and, generally, it is practicable to determine 
ivliether they occasion obstruction or regurgitation, or 
Iwth. These several points of inquiry will l>e consid- 
ered presently under the heading Cardiac Murmurs, 
and in connection with the lesions of the different valves 
respectively, in the next chapter. 

Roaf/hneaa of Uie Pericardial. Surf/ices. — In place of 
the smoothness of the ijericai-dial surfaces in health, 
which permits their movements upon each other noise- 
lessly, the presence of the iuflamniMtory product lymph, 
and, in some rare instances, morbid growths, occasion 
an adventitious sound or mnrmure, which will be 
noticed in connection with other murmurs, and as euter- 
ing into the physical diagnosis of pericarditis. 

Liquid tciihin the Pericarditil Sae. — More or less 
liquid transudes into the pericardial sac in cases of 
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general dropsy or anasarca, bat rarely in very large 
(quantity. Liquid effusion occurs in aonte pericarditis, 
and in this afFectiou the sac may become filled with 
liquid. lo Home cases of chronic pericarditis the sac 
is greatly dilated by liquid, the quantity amounting to 
four pounds, or even iaoiv.. 

Wheu the pericardial sac is filled with liquid, without 
being dilatetl, it tijrnis a pyriform tumor within the 
chest, the base of which ia at the sixth or seventh inter- 
costal space ; the apex rises nearly to the sternal notch ; 
the left lateral border is considerably beyond the nipple, 
and the right lateral border is more or less Ijeyond the 
right margin of the pnecordia. The anterior portion 
of the filled pericardium ia mostly uncovered of lung 
and in contact with the walls of the chest. Within 
this area there is either notable dulness or flatness on 
percussion, together with absence of respiratory niurniur 
and of vocal resonance. By means of these signs, the 
boundaries of the pyriform tumor may be readily de- 
lineated on the surface of the chest. The difference in 
form and situation of the area of dulness or flatness on 
percussion in tases of large pericardial effusion, from 
the area in cases of enlargement of the heart (vide page 
20ti), is to be noted and borne in mind with reference 
to the differential diagnosis. 

When the pericardial sac is partially filled with 
liijuid, the same signs are present, but within an area 
of less extent, and the configuration of the pyriform 
tumor is wanting. 

In cases of chronic pericarditis with a large accumu- 
lation of liquid, the pericardial sac is dilated so that its 
lateral boundaries may extend nearly to the axillary 
and infra -axillary regions. Under these circumstances, 
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flatnesa on peroussion, abseooe of resjiiralnrv murmur 
and of vocal resnuance, sre present over the greatpr part 
of the aolerior aspect of the cheat. 



Abnormal Modifications of the Heart -aonnda. 

Ill i)rder to appreciate the abuormai mod iti eat ions of 
the heart-souufls, their normal characters are to he kepi 
in mind (uw/c page 200), aod the student mnst be prac- 
tically fiimilisr with them. The modificatious relate to 
the three components of the svstolie sound, and to the 
two components of the diastolic sound, collectively and 
separately. 

The soimd of impulsion, as heard over the apex, h 
intensified in hypertrophy of the heart. This sound is 
not only notably loud, but prolonged, and it^ booming 
ijualit}' is marked. It sometimes has a ringing tone, 
called tinnitus. The systolic valvular soimds, namely, 
the mitral and the tricuspid, are also more or less in- 
creased in intensity. The increased intensity of either 
the mitral or the tricuspid valvular sound, separately 
denotes that the hypertrophy is seated especially in 
either the left or the right ventricle. 

In some cases of violent palpitation the systolic 
sounds are notably iuteusilied, the sound of impulsion 
being comparatively weak. I suppose the explanation 
to be as follows: the ventricles contract with a kind of 
spasmodic action upon a small quantity of bloo<I; and, 
under these circumstances, llie auriculo ventricular 
valves, not being floated out as they are when the ven- 
tricles are well filled, expand with force in the ventricu- 
lar systole, instead of being merely made tense as in 
health. Hence, the valvular .sounds are intensified, 
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while the sonud of impiilsioQ may be feeble or waDting. 
The sound of imptilsiou over the apex is weakeaed or 
lost as an effect of those affections of the heart whicli 
dituinish the power of the ventricular systole. These 
affections are enlargement from dilatation, atrophy, 
fatty degeneration, myociirditis, obstruction of tlie coro- 
nary arteries, and 6<ifteuing. The systolic valvular 
sounds are also more or les,s weakened, but id a less 
degree than the sound of impulsion. The loss of the 
sound of impulsion over the apex renders the so-nalled 
first or systolic souud of the heart short and valvular 
in quality. 

Liquid ett'usion within the pericardium renders the 
.soinid of impulsion over the apex more or less weak. 
If the liquid effusion be lai^e, only the systolic valvular 
sounds, namely, the mitral and tricuspid, are appreciable. 
Diminished power of the heart's actiou from other than 
cardiac diseases, involves weakness of all the heart- 
sounds, but more especially of the sound of impulsion. 

Abnormal modifications of the diastolic sound relate 
to tlie aortic and pulmonic sounds considered separately. 
Bearing in raind the mode of interrogating the aortic 
and the pulmouic orifice with reference to the valvular 
sound derived from each independently of the other 
(vide page 203), a conipari.son of the two sounds in 
diseases of the heart affords often useful information. 
Whenever, from miti-al obstructive or regurgitant 
lesions, or both combined, the quantity of blood pro- 
pelled by the left ventricle into the aorta ia diminished, 
the recoil of the arterial coats, after the ventricular sys- 
tole, is lessened ; consequently, the aortic segments 
expand with less force, and the aortic sound is weak- 
ened. Diminished intensity of the aortic sound thus 



represents an abtmnnal diminution of the ijuautitv of 
blood propelled info tlie systemic arteries by the systole 
of tlie left ventricle, and this diminished intensih- of 
sonnd is, in a mt'aiitire, a eritenon of the amount of 
mitral obstructiou or mitral n^ui^itatiou, or both com- 
bined. In some rases of great obstructiou or regurgi- 
tation, the aortic sound is completely suppressed. How- 
is weakening of tbia sound to be determined and meas- 
ured ? By comparison with the pulmonic sound. Now, 
us will presently appear, the pulmonic sotmd is ot^en 
intensified when the aortic sound is weakened. Hence, 
the former is not an acenrate standard for this compari- 
son; but it suffices for an approximation to accuracy. 
In cases of hypertrophy of the left ventricle withont 
olistructive or regurgitant valvular lesions, the mirtic 
sound is abnormally intensified. These cases occur 
chiefly in connection with tibMd or atrophic lesions of 
the kidneys. Intensification of the aortic sound may 
l>e due to increased tension of tlie systemic artericB with- 
ont cardiac hypertrophy. 

A simpler cause of weakening or suppression of the 
aortic sound, is damagt^' from lesions of the aortic valve. 
In proportion as the function of this valve is impaired 
by lesions, the intensity of the sound is diminished, and 
if the function of the valve be lost, the sound is want- 
ing. In these cases, the pulmonic sound being but little 
or not at all affected, it is an awuratc standard for the 
comparison. 

The pulmonic sound is weakened in the rare instances 
of lesions affecting the pulmonic valve. This sound is 
oftener intensified than weakened. It is notably inten- 
sified when the right ventricle is hypertrophied, and 
esiMJcially when this hypertrophy is associated with dila- 
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tatioD of the left anriole resulting from mitral obstruc- 
tion or regurgitatiou. These lesions weakening, as lias 
just been seen, the aortic sound, the contrast betweea the 
awrtic and the pulmonic sound in some cases of mitral 
lesions is very marked. The pulmonic sound is some- 
times loud, while the aortic sound is suppressed. 

Increased tension of the pulmonaiy arterial system 
may increase the intensity of the pulmonic sound, irre- 
spective of hypertrophy of the right ventricle. This 
increased tension is incident to certain pulmonary affec- 
tions — pneumonia, pleurisy, asthma, etc. This sound is 
also intensified in cases of functional palpitatiou and 
excitation of the heart by exercise and emotional excite- 
ment. 

In comparing the aortic aud the pulmonic sound in 
disease, as in health, it is to be assumed that the ana- 
tomical relations of the aortic and the pulmonary artery 
to the second intercostal space on either side, close to 
the sternum, are not materially altered, and that the 
lungs are free from lesions in consenuenee of which the 
conduction of the sound on either side is abnormal. 

Returning to the systolic group of sounds, the mitral 
and the tricuspid sound may be studied separately. 
With the stethoscope applied at or a little to the left of 
the apex, the valvular sound which is heard is derived 
from the mitral valve. On the other hand, if the stetho- 
scope Ire applied at or near the right lower border of the 
heart, the valvular sound is derived from the tricuspid 
valve. Notable weakness or suppression of the mitral 
Hound, as compared with the tricuspid, represents impair- 
ment of the function of the mitral valve ; and per con- 
tra, notable weakness or suppression of the tricuspid 
sound denotes impairment of the function of the trioue- 
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pid valve. Allowam* in this romparison is to be made 
tor a normal disparity, the mitral sound being louder 
than the tricuspid in health. 

Rahfplicallon of ffenti-noiiinU. — The sounds of the 
heart are said to be reduplieated when either the systolir: 
or the diastolic sounds are repeated, or when both occur 
twice before tlie long pause or interval. ConHtdering 
the heart-sounds as two-fold, that is, systolic and dias- 
lolie, and as represented by the whispered words Lub- 
dup, reduplication of the .systolic sound is expressed by 
Ijublub-dup. of the diastolic by Lub-dupdup, and oi 
both by LiibUib-dupdup. 

Clinically, reduplication of the diastolic is observed 
much more frequently than reduplication of the systolic 
sound. In other words, the pulmonic and aortic sounds, 
instead of being synchronous, occur in succession. This 
may occur when the systolic sounds occur synchronously. 
The explanation is, that from increased tension of either 
the systemic or the pulmonic arteries (oftener the latter), 
the recoil of the arterial coats after the systole, and the 
extension of the sigmoid valves, take place in one artery 
sooner than in the other. If both the eystolic and the 
diastolic sounds be reduplicated, the explanation which 
seems most rational is, that the two ventricles contract, 
not in exact unison, but that one contracts a little before 
the other. In systolic reduplication the mitral and the 
tricuspid sounds occur in succession instead of occur- 
ring synchronously- The sound -of impulsion is not 
reduplicated. 

There is a form of fuuctionul disorder which may be 
confounded with reduplication of both sounds of the 
heart. In this disorder, with every alternate revolution 
of the heart, the sounds are weak, and the ventricular 
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systole is not represented by a radial pulse, the force of 
the pontraction of the ventricle being inautfieient to 
raiise an appreciable pulsation in the remote arteries ; 
hence, the heart-sounds occur twice for each pulse at the 
wrist. Under these circumstances, however, the carotid 
pulse may generally, if not always, be felt with the 
weak, as well as with the stronger, ventricular contrac- 
tion, and in this way the error of i^ufoiinding the 
disorder with reduplication may he avoided. 

Reduplication of the heart-sounds may occur in con- 
nection with cardiac lesions, or there may be no evidence 
of any organic affection. In the latter rase the anomaly 
falls properly among the varied forms of functional dis- 
order of the heart. Whether il be (.-oiiuected with 
lesions or not, it has no important pathological signiti- 
cance. It is usually of temporary duration. 



Cardiac Murmnrs. 

All adventitious abnormal sounds which are added to 
the heart^sounds, are embraceil by the terra cardiac mur- 
murs. Let it be borne in mind that, conventionally, 
the murmurs are never abnormal modificatious of the 
heart-sounds, but always newly-produced sounds, and 
they always represent morbid conditions of either the 
heart or the blood. When due to morbid conditions of 
the blood, they are called inorganic, amemic, or htemie 
mnrniurs, and when they represent valvular lesions or 
changes within the heart, they are distinguished as 
oi^ianic murmurs. 

The niurmnrs may be distributed into three groups 
aft^r differences in quality, namely : Ist, soft ; 2d, 
rough ; and, 3d, musical murmurs. The soft murniiirs 
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resemhie the sound produced by air li-ora the uozzIp oI 
u pair of bellow.-i, and, heuce, are ofeii called bellows 
luuruiurs. Murmurs are said to be rtiugh wbeu their 
i[iialities may be expressed hy siich terms as rasping. 
grating, creaking, croaking, etc. They are calletl raui^i- 
I'li! when the sound is a mnsical note. The bellows 
nitirmnrs are the most fre<]iient, ami the musical are 
more nire thau the rough murmurs. The tjuality of a 
nuirmiir does not in general invest it with any speiiial 
pathological nr diagnostic significance. The murmurs 
vary in pitch, lieing either relatively high or low. The 
variations in pitch are useful in aiding to discriminate 
different coexisting murmure. 

This account of murmurs applies to those produced al 
the orifices or within the cavities of the heart. They 
are distinguished as endocardial murmurs. Adventitious 
sounds are, however, produced upon the external surface 
of the heart. These constitute exocardial, pericardial, 
or friction murmurs. 

Eudor^rdial murmurs are pi-oduced by blood currents 
pursuing either a normal or an abnormal directioa. 
With a familiar knowledge of these currents, and of 
their relations with the heart-sounds, the several endo- 
cardial murmurs are very easily understood, as regai-ds 
points involved in their differentiation fvoin each other. 
The studeut is, therefore, advised first to become ac- 
i|uainted with the blood- currents in health and in dis- 
ease. Directing the attention to the left side of the 
heart, there are two normal blood -currents, namely, the 
current from the left, auricle to the left veutricle, and 
the current from the left veutricle into the aorta. These 
may be distinguished as the direct currents. The first 
is the mitral direct current, and the second is the aortic 
direct curi'ent. Two abnormal curiv?nts may occur in 
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the left side uf the lieart. These ciirreuts can uuly take 
place when the valve.s are rendei-ecl incompeteut by 
leaious. The incompetency of the valves allows of 
regurgitation, and these abnormal currents may be dis- 
tinguished as the regui^taut currents. ■ One of these is 
:i oun-ent backward from the left ventricle into the left 
auricle, owing to incompetency of the mitral valve ; this 
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is the mitral ["^iirgitaiit current. The otiier is a cur- 
rent backward from the aorta into the left ventricle, 
arising from incompetency of the aortic valve; this is 
the aortic regurgitant current. (Figs. 11 and 12.) 

What are the relations of the four currents in the left 
side of the heart with the heart-sounds'? The mitral 
direct current takes place when the anricles contract. 
The contraction of the auricles precedes the veDtricuIar 
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systole. The ventricular systole is synchronous with 
the systolic sounds of the heart. The mitral direct cur- 
rent, therefore, takes place just before these sounds. It 
begins after the diastolic sounds, and continues until it is 
suddenly and completely arrested by the contraction of 
the ventricle. It is, therefore, presystolic. It is obvious 
that the current cannot continue during the ventricular 

Fig. 12. 




Diagraiii representing the Normal Blood-currents. 

Plain arrows represent currents in right side of heart. Dotted 
arrows represent currents in left side of heart. 



contraction, that is, when the first systolic sounds of the 
heart are produced. The mitral regurgitant current 
is caused by the contraction of the ventricle : the cur- 
rent, therefore, must take place with the systolic sounds 
of the heart. The aortic direct current, being caused by 
the contraction of the left ventricle, . takes place with 
the systolic sounds of the heart. It is, therefore, coin- 
cident with the mitral regurgitant current. The aortic 
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r^nrgitant otirrent is caused by the retoil of tiie arte- 
rial coats ii[>on the (.loliimn of blood within the aorta 
directly after the ventricular systole, and as this recoil 
causes the diastolic aortic sound of the, heart, the cnrrpnl 
and this sound must l>e coincident. 

Recapitulating the relations of the four airrents with 
the heart-sonnds, the aortic direct and the mitral regnr- 
gitaut take place with the systolic sounds — they are 
systolic currents. The mitral direct current precedes 
the systolic sounds — it is presystolic; and the aortic 
regurgitant current takes place with the diastolic sound 
— it is diastolic. 

Analc^HS blood -currents take place iu the right aide 
of the heart, and have corresponding relations with the 
heart^sounds. These currents are the tricuspid direct, 
the tricuspid regurgitant, the pnlmonie direct, and the 
pulmonic regurgitant. The pulmonic regurgitant is 
exceedingly rare in consequence of the infrequency of 
pulmonic lesions ; bnt the tricuspid regurgitant is not 
uncommon, and occurs without valvular lesions or 
enlargement of the heart when the right ventricle is 
distended with blood, constituting what has lieeu culled 
the " safety-valve function " of the tricuspid orifice. 

Organic endocardial murmurs are produced hy the 
foregoing direct and regui-gitaut blood- cur rents, and they 
are designated by the same names ; that is, they are 
either direct or regurgitant. Thus, there are produced 
iu the left side of the heart — the side in which valvular 
lesions are seated in the great majority of cases — a mitral 
direct murmur, a mitral i-egurgitant murmur, an aortic 
direct raiirmur, and an aortic regurgitant murmur. In 
the right side of the heart there may be produced 
corresponding murmurs, namely, a tricuspid direct, 
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tricuspid re^ui^itiint, a putmouic dii'cd, and a jmlmoaic 
regurgitant. It remains to point out the means of 
differentiating these several murmiii-a aside from their 
relation.^ with the heart-sounds. 

Mitral Dlreei or Presyslotio Murinvi: — This murmur 
begins after the dia^tolie aouuds and ends abruptly with 
the systolic sounds. Almost invariably this murmur is 
rough in quality; occasionally, it is a soft bellows 
murmur. When rough, it is often quite loud. The 
rough quality is peculiar ; it is suggestive of vibration, 
and may be imitated hy eausiug the lij)S ur tongue to 
vibrate with the breath in expiration. I state the 
nieclmniam of this murmur, inasmuch as the explauatton 
is original with me, and has not been as yet generally 
accepted. It is caused by the vibrations of the mitral 
curtains, and takes place when thesis curtains are united 
at their sides, leaving a narrow buttonhole-like orifice 
through which the mitral direct curreut of blood flows. 
Throwing the lips into vibration with the breath, repre- 
sents not only the characteristic quality of the murmur, 
but the mode of its production. The physical condi- 
tions which are requisite generally for its prod uetion are 
a narrowed mitral orifice, and flaccidity of the mitral 
curtains. The latter of these conditions does not always 
exist in cases of mitral obstructive lesions, and, hence, 
the murmur by no means always accompanies these 
lesions. When it is cxmsidered how loud a blubberiug 
sound may be produced by the vibratiou of the lips with 
a feeble current of air, it is not difficult to understand 
that an intense murmur may be caused by a curreut of 
blood propelled by the comparatively weak contraction 
of the auricle. This murmur may be produced artifici- 
ally, and the mechanism of its production demonstrated 
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niaDuer: Take a small In(!ia-nibl*i- 
bag with thill walls — siieh as that which, whcu inflated, 
ruaiics a balloon for clitldrsD ; attach the opening to the 
efferent tube of a Davidson's syringe; make a small 
orifice opposite to the attached oiiening of the bag; 
immerse the bag iu a basin of water, an<J tlien force a 
current of water into the bag. With a binaural stetlio- 
scope, the pectoral extremity applied lightly to the bag, 
a murmur caused by tiie flow of water from the bag into 
the basin, is heard, resembliug as closely as possible the 
nsnal presystolic murmur. 

Peter states that the production of a mitral presystolic 
murmur requires hypertrophy of the left auricle.' This 
may l>e doubtetl, in view of the fact to be stated in the 
next paragraph. Hypertrophy of the auricle, however, 
accompanies the lesion which the murmur represents, 
when tlie murmur is oi^auic. 

A DiitraJ direct murmur may be produced without 
mitral lesions, the murmur having the same character- 
istic quality as when lesions exist, and being also quite 
loud. This fitct, based on clinical proof, was stated by 
me many years since, together with the explanation. 
The murmur occurs when tiiere are aortic lesions which 
permit regurgitation. Under these ciix; urn stances, at the 
time when the auricular Cfjntraclion takes place, the lelV 
ventricle is already filled with blood, the mitral curtains 
are floated out so as to be in contact with each other, 
and the mitral direet current passing between the cur- 
tains throws them into vibration precisely aa when the 
orifice is narrowed. The vibration of the lips when 
lightly in contact, caused by the expired breath, illiis- 

I Traits dea Maladies du Coeur, Paris, ISHS. 
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tratcii the manner iu which a mitral direct murmur takes 
place without mitral lesions. The murmur thus oecur- 
ring without mitral lesions is uot foustant; it is dow 
present and iiow absent, depending, as it does, on the 
ijuantity of blood within the left ventriele at the time of 
the contraction of the auriole. It follows from what has 
jnet been stated, that a mitral direct murmur is not 
always a sign of mitral obstructive lesions when there is 
free aortic rcgurgitatiou. 

This murmur ia limited to a circumscribed space 
above the apex of the heart. However loud the 
tnunnur may be in this situation, it is lost withtu a 
short distance either to the left or to the right of the 
ai>ex.' 

It is proper to state that some observers do not 
attribute a presystolic murmur to the mitral direct cur- 
rent. Donaldson, Learning, and others, supp()se it t» 
he, iu fact, a mitral systolic murmur, the murmur 
reaching the ear Ijefbre the systolic sounds are heard. 
The oc'currence of this murmur in connection with aortic 
lesions, the mitral valves being sound, Keyt explains by 
supposing that the murmur may be produced at the 
aortic orifice, the murmur being heard before the sys- 
tolic sounds. There is, however, a very general agree- 
ment that the murmur is correctly called a mitral direct 
murmur. 

A mitral direct murmur is never due to a morbid 
condition of the blood. Although it occurs without 
mitral lesions, yet, inasmnch as its otvurreuw then re- 
quires the existence of aoiliu I'eguigitant lesious, it 
cannot be said to be au inoi'gauic murmur. 

' PrdfiiBSor .Janewnv states Ihttt iu rare instancea lie liaa heard this 



CARDIAC MURMURS. 



22') 



A mitral (lirect iiiuMuur, as has l>een stated, does uot 
always accompany mitral IcstoDS. If the mitral cur- 
tains are fixed or made rigid by calcificatioo, so that 
vibration with the mitral direct current of blood does 
not talie place, either the mnrmur is wanting, or itw 
usual characteristic quality is absent. Feebleness oC 
the auricular contraction from dilatation or over-disten- 
tion of the auricle with blood, may cause the murmur 
to disappear. Under these circiimsfanGe,5 the murmiu' 
may be sometimes pi-esent and at other times absent. 
Cardiac vibration or thril! is a physical sign which 
accompanies often a well-marked characteristic presystolic 
murmur, but this sign may occur in connection with 
other valvular lesions. The tlirill is presystolic in time 
when it accompanies the presystolic murmur. The thrill 
is systolic when it accompanie.'^ an aortic dii-ect or a 
mitral regurgitant murmur, and diastolic when it accom- 
panies an aortic regurgitant mui-mnr, 

MUral Diastolic Murmur. — A mui'mur may be pro- 
duced by the mitral direct current of blood prior to tiie 
contraction of the left auricle ; in other words, occurring 
before the presystolic murmur. From the latter this 
murmur may be distinguished as a mitral diastolic 
murmur. The flow of blood from the auricle into the 
ventricle begins directly the ventricular systole ends. 
Thia may \>e said to be a passive current until the 
auricle contracts. The contraction of the auricle makes 
the current active. Now, under certuiu organic condi- 
tions, the passive current produces a murmur which, in 
point of time, is diastolic — that is, directly following tlie 
diastolic sounds of the heart. The murmur occurs at 
the same time as an aortic regurgitant murmur. Fi-oni 
the latter it is to 1h? discn-imiuatcd by its loralizatiun at 



ur near Ihe ajtex of tlie heart, and by t!ie absence of a 
diaijlulic murmur at the base. It may precede the 
characteristic presystolic murmur, differing from the 
latter in quality, or the diastolic murmur, without the 
characteristics which usually beloug to the presystolic 
murmur, may continue during the whole of the long 
paut% of the heart. 

The mitral diastolic murmur (as this murmur may 
be called) is doubtless rare, but leas so, perhaps, than 
may be supposed, for two reasons : Jirst, it is apt to be 
overlooked ; and, second, when recognized it has been 
nustomary to refer it to the aortic orifice. The frequency 
of the murmur and the particiJar physical conditions 
under which it is present, are to be determined by fur- 
ther clinical study, 

Mitral Reffurgilavi Mwraur — Miiral Syatolia Nan- 
re/urffUaiU, or Intra-vmtricular Murmw. — The mitral 
I'egurgitant murmur, synchrouous with the ajfstolic 
sounds — that is, a systolic murmur — may be soft, rough, 
or musical in quality, its intensity and piteh being vari- 
able. Aside from its relation with the systolic heart- 
sounds, it is distinguished by having its maximum ot 
intensity at or near the situation of the apex-ljeat. It 
may be limited to a circuniscril)ed area, and if heard at 
a distance I'rom the apex it is best transmitted laterally 
around the left side of the chest, on the line of the apex. 
It is often heard on the posterior aspect of the chest 
near the lower angle of the left scapula, and not infre- 
quently in the corresponding situation on the right side. 

A murmur with the systolic sounds of the heart 
heard within a limited area at the aiies, may be due to 
roughness of the endocardial membrane withont raitml 
incompetency, and, consequently, without a miiral regnr- 
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gitant current. This is a mitral systolic u on -regurgitant 
murmur. It may, also, be called au intra- ventricular 
murmur, being produced, not at the mitral orifice, but 
within the ventricle. This murmur cannot always be 
discriminated from a feeble mitral i-egurgitant murmur. 
If, however, a mitral murmur lie conducted laterally 
for Bome distance to the left of the apex, and if it be 
heard on the back, it probably denotes mitral regui^ita- 
tion. A mitral systolic, uon- regurgitant, or intra-ven- 
tricnlar murmur is the murmur present in endocarditis. 
It may be caused, aa has been demonstrated by my col- 
league, Prof. Janeway, by a tendinous cord extending 
from the inner wall on one side to the opposite side of 
the ventricular cavity. This occurs as a congenital 
anomaly. Aneurism of the heart may be so situated as 
to give rise to a murmur simulating a mitral systolic 
murmur. Cardiac aneurism, however, is exceeding rare. 
Aneurism of the thoracic aorta may cause a murmur 
which, transmitted through the heart, simulates a mitral 
systolic murmur. 

The impulse of the apex of the heart against the adja- 
cent portion of the lung sometimes forces the air from 
the air-vesicles sufficiently to give rise to a blowing 
sound occurring with each ventricular systole. This is 
liable to be confounded with an endocardial murmur. 
Produced in the way jyst stated, it is heard only during 
the act of inspiration, and especially at the end of this 
act. 

A mitral systolic murmur is rarely, if ever, due to an 
abnormal condition of the blood, without any anatomi- 
cal change iu the valve or endocardial membrane. Con- 
ditions of the blooti, however, which arc iavorable for 
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the pixKliictioii of iaorgaaic murmur may iuteiisify this 
murmur, as well as any of the organic murmurs. 

It has been coujectured that a mitral systolic murmur 
may he produced by a purely fiiactional iuconipeteucy 
uf the mitml valvi-, permittiug a mitral regurgitaul 
current, uo actual lesion of the valvt! or the mitml 
orifice existing. In this way art- explained the occur- 
rence oi'a mitral systolic murmur and its disappearance 
after a remoter duration^ without other evidence of en- 
docarditis or any organic alfection of the heart. It 
does not enter into the seo))e of this work to distmss the 
validity of this explanation. The fact, however, tltat a 
mitral systolic murmur may exist, continue for weeks 
or mouths, auil even for years, and disappear, the mur- 
mur being neither accompanied nor followeil by signs 
or symptoms denoting organic disease, is an important 
fact to l>e borne in mind with reference to diagnosis and 
prognosis. The temporary occurrence of this murmur 
in chorea has been attributed to functional incompetency 
of the valve due to irregular contraction of the papil- 
lary muscles. 

Aortio Dired Murmur. — This murmur, like the mitral 
systolic mnrmurs, occurs with the systolic sounds of the 
heart. Of the organic murmurs on the lefl side of the 
heart, the mitral systolic murmurs and the aortic direct 
murmur are syuclironous, the others having different 
relations with the heart-sounds. The aortic direct mur- 
mur differs from the mitral systolic mnrmurs in having 
it« maximum of intensity at the base of the heart. It 
is loudest in the second intei'costal space near the 
sternum. As a rule, it is louder in this intercostal 
space on the right than on the left side ; this rule, 
however, has frequent exceptions. It is traii.sraitted 
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better and furtlier upward than cluwuward. it ia 
always heard over the carotid artery ; and it is aome- 
tiniea louder over this artery than at the base of the 
heart. As a miirranr may be produced within the 
carotid artery, it is desirable to determine, when a sys- 
tolic murmur ia heard at the base, whether the carotid 
murmur is a transmitted murmur or uot. This point 
is to be settled by comparing the murmur over the 
carotid with the murmur at tbe base, as regards quality 
and pitch. If the quality and pitch of the murmur in 
the two situations be the same, it is fair to consider the 
murmur in the carotid as not produced within the artery, 
but conducted by the blood-current from the aortic 
orifice. 

An aortic direct murmur is frequently inorganic. It 
is to be considered as such when it is uot associated with 
an aortic regurgitant murmur; when the heart is uot 
enlarged; wheu ansmia is shown by the presence of 
murmurs iu the largii arteries ; and when there is the 
venous hum' in the neck — these physical evidences of 
auEemia being associated generally, not invariably, with 
pallor, and with symptoms pointing to impoverishment 
of the blood. Moreover, an inorganic murmur is very 

> To obtain the venous hum {bruit tie diabic), Cftuae tbe patient to turn 
tbe head as &r as practicable to the left, and apply the Bt«(hoscope to the 
neck on tbe right aide, near tbe clavicle, behind the stemo-cleido-mas- 
Uiid rousole, PreBH the atotboscope with different degrees of force before 
concludiDg that the murmur is ivaiiting. The vencuB hum is ooutinu- 
oua, and cloeelv resemblea the sound o{ the humming-top. Gentle prea- 
■ure with the linger above tlie gtethoscope, so as to interrupt the flow of 
blood ia the veins, causes the murmur at once to csa«e. The fact ia 
proof of ita being a venous murmur. A systolic murmur heard with 
the atethoacope applied to the Deck, ia an arterial murmur, which may 
either be produced within the artery, or traoamitted from the aortic 
orifice. An arlcriul and a vemms murmur in tbe neck often coexist. 
11 



rarely rough, and it 13 variable in its ticcurrence, fc 
Kt one time present and at another time absent, whereas 
an organic muroiur is, in general, constant. Associated 
with other evidence of anieniia, an aortic direct murmur 
may, nevertheless, be organic, but, under the differenti- 
ating circumstances just stated, the lesiou represented by 
the murmur, if the murmur be organic, must be innocu- 
ous, so that it is not of gi-eat practical importance to 
determine whether the murmur be or be not inorganic. 

Like the other organic murmurs, an aortic direct 
murmur varies in different cases in intensity, quality, 
and pitch. An oi^anic aortic direct murmur, per ae, 
does not denote always aortic obstruction. It may bn 
due simply to roughness of the membrane at or above 
the aortic orifice. 

Aortw: Regurgila/ni Munnur — Aortic Diaalolic Non- 
regurffliant Murmur, or a Prediastolic Murmur. — An 
aortic n^rgitant murmur occurs with the second dias- 
tolic sounds of the heart. It is almost always heard at 
the base of the heart, but, in some instances, when not 
appreciable at the base, it is heard a little below the 
base, namely, near the sternum on the lefl side on a 
level with the fourth costal cartilage. In some instances, 
however, the maximum of intensity is in a corresponding 
situation on the right side. In the latter situations it 
has generally its maximum of intensity. It is trans- 
mitted best in a downward direction, being often heard 
at tlie apex, and aometimes considerably below this point. 
It is never inoi^anic. It is usually not intense, low in 
pitch, and soft; but it may be loud, high, rough, or 
musical. 

A short murmur is sometimes produced by the retro- 
grade movement of the blood-current within the aorta. 



OABDIAO MUBMUBa. 



■231 



the aortic valve being intact, and r^urgitation not, 
therefore, taking place. This murmur is due to rough- 
eoing of the lining membrane of the aorta by atheroma 
or calcareous deposit, and it is always preceded by an 
aortic dii-ect murmur. It occurs directly after the systole, 
and ends with the second sound. Although of such 
brief duration, it is distinctly recognizable and distin- 
guished from the preceding aortic direct mnrmur. I 
have long been accustumed to demonstrate this murmur 
in private teaching, and have called it an aortic diastolic 
Don- regurgitant murmur. A better name is a predias- 
tolic murmur. It cannot be said to have much practical 
importance, inasmuch as the lesion giving rise to it is 
represented by the aortic direct murmur which precedes 
it. This murmur may be associated with a true regur- 
gitant murmur. This is the explanation of a diastolic 
murmur which is rough before and soft after the aortic 
secoud sound. 

Coexisting Endocardial Murmurs. — The murmurs re- 
ferable to the left side of the heart, which have been 
considered, are often found in combination ; two or three 
may coexist, or all of them may be present. Moreover, 
with one or more of these murmurs may be associated 
murmurs referable to the right side of the heart. Hav- 
ing become familiar with their relations with the heart- 
sounds, and other points involved in their differentiation, 
it is not difficult to recognize them in combination. The 
mitral murmurs'are not infrequently associated. The 
mitral dii-ect, l)eing presystolic, ends with the systolic 
sounds, and the mitral systolic or regurgitant begins 
with these sounds ; the systolic sounds, as it were, divide 
these two murmurs. These murmurs almost invariably 
differ from each other in pitch and quality. The pres- 
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ence of both, in fact, asaista, rather than obstructs, the 
recognition of each. The aortic direct and the aortic 
r^urgitaut muroiur, also, are ofl^n associated. A mur- 
mur then accompanies the systolic and the diastolic 
Bounds of the heart; the two murmurs follovr in the 
same rhythmical orderas the two groups of heart-sonnds. 
These murmurs, when associated, can only be confounded 
with pericardial frrctiou-sounds. 

The combination of the aortic direct and the mitral 
systolic murmur alone offers any difficulty, These two 
murmurs have the same relation with the heart-sounds; 
they are both systolic. How is it to be determined 
when a systolic murmur is heard both at the base and 
apex, whether a mitral murmur is transmitted to the 
base, or au aortic murmur is tmnsmitted to the apex ; in 
other words, how is it to be decided whether two mur- 
murs are present or only one murmur? If these two 
murmurs coexist, generally the circumstances which dis- 
tinguish each separately can be ascertained. Thus, the 
aortic murmur is transraitteii into the carotid artery, and 
the pi-eseuce of that murmnr is then established; the 
mitral regurgitant murmur is often transmitted laterally 
around the chest or heart at the lower angle of the 
scapula, and then the presence of that murmur is estab- 
lishetl. But there are additional poiuls, namely, the 
murmur at the base and that at the apex generally differ 
sufficiently in pitch or quality to render it evident that 
there are two murmurs ; and generally at a situation in 
the priecordia between the base and apex, both murmurs 
may be either lost or become notably weakened. Atten- 
tion to these points in most instances diveats the problem 
of difficulty. 

Mitral aud aortic lesions are often of a character to 
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give nse to ouly cue murmur at either of tliese orifices. 
A mitml direct murmur oot iufrequently is present 
without the mitral regurgitant, and the reverse of this is 
frequent. So, either an aortic dii'ect or an aortic regur- 
gitant murmur may exist without the other. 

Tricuspid Direct Murmur. — The lesions which are 
requisite for this murmur very rarely occur at the tri- 
cuspid orifice ; hence, this murmur ia exceedingly rare. 
It ia to be distinguished from the mitral direct murmur 
by its locallzaliou being, not at the apex, but at the right 
border of the heart. The mitial direct and the tricus- 
pid direct, murmur may coexist ; an instance of this kind 
has fallen under my observation. In that iustance a 
presystolic murmur, with the characteristic blubbering 
quality, was heard both at tiie apex and at the right side 
of the heart. 

Tricuspid Regurgitant Murmur. — This murmur is 
not of infrequent occurrence. Tricuspid regurgitation 
occnrs often when the right ventricle is considerably 
dilated, without the existence of lesions of the valve. 
A tricuspid regurgitation current, however, does not 
invariably give rise to an appreciable murmur. This 
fact is shown by the occurrence of a veuous pulse in the 
neck, due to tricuspid regurgitation, when no murmur 
can be heard. 

The tricuspid regui^itant ninrmur, of course, occnrs 
with the first or systolic sounds being systolic like the 
mitral regni^itant murmur, and the latter generally 
coexists. It is distinguished from the mitral regurgitant 
by its localiKation at the right inferior margin of the 
heart, and its transmission to the right rather than to 
the left. The coexistence of the mitral aud the tricuspid 
regurgitant murmur is determiued by the differences in 
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pitch and quality between a systolic murmur at the apex 
and at the right margin of the heart. A venous pulse, 
svnchroQous with the lirst sound of the heart, points to 
tricuspid regurgitation, and although sometimes present 
without a tricuspid r^urgilant murmur, when present 
it la corroljorative evidence of the latter.' 

Pulmonic Direct Murmur.— \ pulmonic direct mnr- 
mur, if organic, is generally connected with congenital 
lesions. The pulmonic direct and the aortic direct cur- 
rent of blood taking place at the same instant, the mur- 
murs representing both are, of course, systolic. How 
is the pulmonic to be distinguished from the aortic direct 
murmur? The pulmonic murmur is heard in the left; 
second intercostal space close to the sternum ; but this is 
not very distinctive, inasmuch as, not infrequently, the 
aortic murmur is loudest in that situation. The essen- 
tial point of distinction is this: the pulmonic direct 
murmur is not transmitted into the carotid artery, 

> FulBatioD of the cervical veias is a not infreifuent sign in vatsa ol 
enlarRement of the right side of the heart. The pulantion in the veing 
is Tisible, but very rarely appreciable by theluuch. It Ib lo be distin- 
guished from pulsation of the arteriea nf the neck. This is easily done 
by finding that pressure just above the clavicle sufficient to inlemipt the 
dow of blood in the veins, but not in the arteries, abilishea the pulsa- 
tion. The venous pulse is generally due to a tricuspid regurgitant cur- 
rent.and is therefore caused by the contraction or the right ventricle. It 
may, boveTer, be caused by the contraction of the right auricle. If 
c&used by the contraction of the right ventricle, giving rise to tricuspid 
regurgitation, the venous pulse is synohronouB with the carotid pulae, the 
systolic sounds of the heart, and the apex beat. If caused by the cnn- 
traetion of the right auricle, the venous pulse precedes the carotid pulse ; 
It is presystolic. A venous pulse thus may be either ventricular or 
auricular, and the differentiation is easily made. There muy be both 
a ventricular and an auricular venous pulse, the one synchronoufl vith, 
and the other preceding, the carotid pulse. Pulsation is sometimes 
observed in other veins than those of the neck — the brachial, femoral, 
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whereas the aortic direct murmur is always thus trans- 
mitted. If an aortic direct and a pulmouic direct mur- 
mur coexist, both being organic, the combination ia to 
be ascertained hy finding that the murmur in the second 
intercostal space on the right side differs from that on 
the left side in pitch or quality sufficiently to show the 
presence of these murmurs, the one on the right side 
being transmitted to the carotid artery. 

An inorganic or functional pulmonic direct murmur 
is of frequent occurrence in cases of ansHmia. It is fre- 
quently associated with an inorganic aortic direct mur- 
mur, the presence of the two murmurs being evidenced 
by a difference in pitch. The theory of Naunyn, that 
the systolic functional murmur heard in the left sa^ond 
intercostal space near the steruLim, and generally referred 
to the pulmonic orifice, is not a pulmonic, but a mitral 
regurgitant murmur conducted by the dilated appendix 
of the left auricle, ha.'i been elaborately advocated by Dr. 
Balfour, of Edinburgh. This theory is so strained and 
fanciful, that it hardly deserves the discussions which it 
has received from othcra. It is certain that a mitral 
r^urgitant murmur due to mitral lesions has its maxi- 
mum of intensity at or near the apex of the heart. 
Why should a murmur hypothetically referred to func- 
tional incompetency of the mitral valve be heard above 
the base of the heart and not at the apex ? 

Pulmonic Segiirgitant Murmur. — This murmur is 
exceedingly rare in consetjuence of the infrequency of 
pulmonic regui^itant lesions. It occurs, of course, like 
the aortic regurgitant, with the second or diastolic 
sound. Its presence can only be determined when other 
signs go to show the existence of pulmonic and the 
absence of aortic lesions. This murmur, as well as the 
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aortic regurgitant, can never be inorganic, its presence 
being proof of a r^urgitant current of blood from in- 
competency of the pulmonic valve.^ 

Facts of practical importance in relation to the endo- 
cardial murmurs, are embraced in the following state- 
ments : 

The question as to a murmur being organic or inor- 
ganic, relates chiefly, if not entirely, to the aortic direct 
and the pulmonic direct murmur, other murmurs being 
almost invariably organic. 

Associated signs and symptoms generally warrant a 
definite conclusion whether an aortic direct or a pul- 
monic direct murmur be, or be not, organic, and under 
the circumstances which render it difficult to decide 
this question positively, a positive decision is not of 
much immediate practical consequence. 

Valvular lesions, whether obstructive, regurgitant, or 
innocuous, are so uniformly represented by murmur, 
that, as a rule, absence of lesions may be predicated on 
the absence of murmur. 

With a practical knowledge of the different organic 
murmurs, the situation of lesions at either of the ori- 
fices of the heart, or their existence at two or more of 
these orifices, may be demonstratively determined. 

By means of the murmurs, with other signs, it may 
be determined demonstratively whether the lesions 
involve obstruction or regurgitation, or both, or, on the 
other hand, that they are, as regards immediate patho- 
logical effects, innocuous. 

The murmurs do not afford definite information as to 

* I have met with an instance in which it existed, and was attributed 
to pressure from without. 
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the amount of obstruction or regurgitation, iu other 
words, as to the pathological importance or gravity of 
lesions, when they are not innocuous. No positive eon- 
chisioDS on this point of view are to be drawn from the 
intensity of murmurs, their pitch or their quality. As 
a rule, murmurs which are weak, more than those 
which are loud, represent grave lesions. 

Pericardial or Fruition Mm-mur. — A pericardial or 
friction niurmur is produced by the rubbing together of 
the surfaces of the pericardium in the systolic and dias- 
tolic movements of the heart. In the vast majority of 
the cases in which this murmur occurs, it denotes either 
the presence of recent lymph which renders the surfaces 
more or less adhesive, or roughening from lymph which 
has become dense and adherent ; its diagnostic signifi- 
cance, therefore, relates almost exclusively to pericar- 
ditis. In this relation it is of great practical impor- 
tance. 

This exocardial murmur is to be discriminated from 
the endocardial murmurs. The points involved in the 
discrimination are as follows ; The murmur is double, 
that is, a murmur accompanies both the ventricular sys- 
tole and diastole. It can, therefore, only be confonnded 
■with an aortic direct and an aortic regurgitant murmur 
in combination. The quality of the murmur is sugges- 
tive of rubbing or friction. It is sometimes a feeble 
grazing sound ; in other instances it is loud and rough. 
When rough, the quality Is expressed by such terms as 
rasping, grating, creaking, etc. Although accompany- 
ing both the systolic and diastolic sounds of the heart, 
it has not that uniform, fixed relation to these sounds 
which characterizes the aortic direct and the aortic re- 
gurgitant murmur J it is not in definite accord with the 
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heart- sounds. Moreover, in intensity it varies with the 
successive movements of the heart, being louder with 
some revolutions than with others, in this regard differ- 
ing notably from the endocardial murmurs. It is not 
heard without the prsecordia, as a rule, and is often 
limited to a part of the prsecordial r^ion ; whereas, 
certain of the endocardial murmurs, namely, the mitral 
r^urgitant and the aortic direct, are often heard at a 
considerable distance from the heart. Firm pressure 
with the stethoscope and often a forced expiration inten- 
sify the murmur. Its source seems very near the sur- 
face of the chest. In this respect it differs notably 
from endocardial murmurs, the latter appearing to come 
from a certain distance within the chest. This point of 
distinction is very appreciable, especially if, as often 
happens, a friction murmur be associated with an endo- 
cardial murmur. 



CHAPTER Vni. 



Eolargemeiit of the heart by hj-pertrophj aod dilatatioo — Valvular 
lesiona, raitrrtt, itoHic, triciiepid, and pulmonic—Fatty degeDeratioii 
and Eoft«niug of thft heart — Endocarditia — Pencarditia — Functional 
dieordera— Thorauit 



The morbid physical conditioDs intjident to the dif- 
ferent diseases of the heart, aud the signs represeuting 
these eonditioDS, have been considered in the preceding 
chapter. The diseases are now to be considered with 
reference to the assemblage of signs on which the physi- 
cal diagnosis of each is to be based. Most of the dis- 
eases of the heart may be diagnosticated by means of 
physical signs. A few cardiac lesions do not admit of a 
physical diagnosis, aud they do not, therefore, claim 
consideration in this work. The following are the 
afiections which will form separate headings in this 
chapter : Enlargement of tlie Heart by Hypertrophy 
and by Dilatation, Valvular Lesions, Fatty Degenera- 
tion and Softening of the Heart, Endocarditis, Pericar- 
ditis, aud Functional Disf>rders. Having considered 
these affections, the physical diagnosis of thoracic aneu- 
rism will be the concluding topic. 

Enlargement of ilie HeaH by Hypertrophy and by 
Dilatation. — Physical exploration to determine tlie size 
of the heart has three objects, namely, to determine, 
first, that the size of the heart is normal, or second, 
that the heart is enlarged, aud, third, the degree of 
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enlargement. These objects are obtainable by means of 
percussion and auscultation. . 

The heart is of normal size when the apex-beat is in 
its normal situation, that is, in the fifth intercostal space, 
a little within a vertical line passing through the nipple 
(the linea mammillaris); when the superficial cardiac 
space is not enlarged, as shown by percussion and by 
auscultation of the voice (vide page 197), and when per- 
cussion shows the lateral borders of the heart to be 
situated normally, namely, on the left side a little within 
the line of the nipple, and on the right side of a finger's 
breadth to the right of the right margin of the sternum. 
These points of evidence warrant a positive conclusion 
that the heart is not enlarged. ^^>^ 

The fact of an enlargement and its degree are deter- 
minable by an abnormal situation of the apex, together 
with an increase of the superficial cardiac space and ex- 
tension of the lateral boundaries of the deep cardiac 
space, especially on the left side. 

In cases of slight or very moderate enlargement, the 
apex is situated a little without the linea mammillaris, 
but not below the fifth intercostal space. A somewhat 
greater enlargement lowers the apex to the sixth inter- 
costal space, and removes it further without the line of 
the nipple. In greater degrees of enlargement the apex 
is lowered to the seventh, eighth, or ninth intercostal 
space, and generally further removed to the left. The 
lowering of the apex and the removal to the left, are 
not uniformly proportionate to each other. As a rule, 
if the right side of the heart be more enlarged than the 
left, the apex is removed without the linea mammillaris 
further than when the enlargement of the left side of 
the heart predominates, and when the latter is the case, 
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the apex is lowered out of proportioD to its removal 
without that line. The relatively abnormal situation 
downward and to the left, thus, is evidence of the ea- 
lai^eraent predominating in either the right or the left 
side of the heart.' Generally the situation of the apex 
is apparent to the touch and frequently to the eye. In 
some instances, however, the impulse can neither be seen 
Dor felt. How is its situation to be then ascertained ? 
Auscultation furnishes a ready and reliable mode of 
determining this point. The situation in which the first 
sound of the heart has its maximum of intensity, as 
ascertained by means of the stethoscope, corresponds to 
the situation of the apex. This is hardly lees definite 
than the presence of an appreciable impulse. 

In determining thefact of enlargement and its degree 
by the abnormal situation of the ajiex, causes of the 
latter which are extrinsic to the heart are to be elimi- 
nated. The apex is removed to the left of its normal 
t^tuation by enlargement of the left lobe of the liver, 
abdominal tumors, hydroperitoneum, the pregnant 
uterus, and gastric tympanites. These extrinsic condi- 
tions are to be excluded or due allowance made for them. 
In some cases in which one or more of these extrinsic 
causes of displacement may exist, the apex is carried 
into the axillary region. It is to be borne in mind that 



1 Id Bome dingrammatic illusLrations — e. g., tbree of We[l aoil Tan 
Duach — the relatively greater removal of the span, either to the left or 
davnnard, in<{icating that the enlargement predomiDutoe either in the 
right or the left ventricle, is reproeented na precisely the reverse of the 
statemente here made. In these illUHtrationa the extenaion of the ftrea 
ncanpled by the heart ia in a, direction to the right if Ibe right ventricle 
be predominantly enlarged, and to the left if the enlargement predomi- 
nates in the left ventricle. The illustraCione are based on theoretical 
concluaions. Clinical otoervation ahowe them to be erroneoiiB. 



these causes of displaccnicnt may exist when there is 
more or less enlargement of the heart. All these (»iises, 
white they dis))lac6 the apex to the left, do not lower, 
but tend to raise it above, its uorraal situation. On the 
other hand, an aaeuHsmal or other tumor, situate<l above 
the heart, may press downward the organ, and in this 
way the apex is more or less lowered.' 

The superficial cardiac space is increased in proportion 
as the heart 'm enlarged. The extent of this increase 
is easily determined by percussion and auscultation 
Within this space there is notable dulneas on percussion. 
The degree of dulness is greater than within the super- 
ficial cardiac space iu health, and this degree of dulness 
is proportionate to the greater area in which the heart 
is uncovered of lung. It is easy to delineate by percus- 
sion on the che.st the boundary of the anterior border of 
the upper lobe of the left lung; in other words, of the 
oblique line which is the hypothenuse of the right- 
angled triangle representing the superficial cardiac space 
in health and in disease. The area of the superficial 
cardiac space is also not less readily and precisely ascer- 
tained by auscultation of the voice ; the limits of the 
lung within the praecordia are denoted by an abrupt ces- 
sation or notable diminution of the vocal resonance. In 
women with large mammee auscultation is more availa- 
ble for this object than percussion. The extent to which 
the superficial cardiac space is enlarged is a good crite- 
rion of the degree of the enlargement of the heart. 

In proportion aa the heart is enlarged, the situation 
of the left border is to the left of the linea mammillaris. 



' ProfaBSor Janewaf Btatea that he has known tlie apex lowereri by 
.□ unusually long firet portion of the aortic arch. 
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Its situation is determiued by percussion. Duluesa, ' 
although not great, is sufficiently distinct witLin the ' 
deep cardiac apace, and the line which denotes the left 
border of the heart is easily delineated on the chest. 
Tliis statement Iiolds true with respect to the right bor- ! 
derof the heart; but this lx)rder,even when the enlarge- ' 
raent of the heart is great, is removed comparatively 
little to the right of its normal situation. By means of 
percussion tiie boundaries of the prteconlia as enlai^ed 
by the increased size of the heart may be determined 
and measured. In making this statement, it is assumed i 
that the lungs are not diseased, and that the chest is not 
deformed. Shrinkage of the upper lobe of the left lung j 
may enlai^e the superficial cardiac space, and cause die 
placement of the heart. The latter is an effect of the | 
presence of pleuritic effusion, and it may follow its re- 
moval. In cases of deformity from spinal curvature, 
to determine the fact of enlargement of the heart, or ita 
degree, is not always an easy problem. 

There is a liability to error in localizing the apei in 
some eases of enlargement. Owing to the blunted form 
of the apex, especially when the enlargement is chiefly 
of the right side of the heart, the apex-beat may be 
feeble. It is liable to be overlooked, and a stronger 
impulse in the intercostal apace above the apex mistaken 
for the apex-beat. Of course, the lowest impulse is the 
apes-beat. Careful palpation, aud fiuding by ausculta- 
tion the spot where the first sound has its masimum of 
intensity, will prevent this error. 



Enlai^emcnt of the heart, and the degree of enlai^e- 
ment having been ascertained, it is to Im; determined 
whether hypertrophy or dilatation predominate. If 
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the eulargement l>e slight or moderate, it may be I 
question wliether hypertrophy or dilatation exist alone. 
As a rule, if either of these two forms of enlargement 
exist without the other, it is hypertrophy, for, with rare 
exceptions, hy|Tertrophy precedes dilatation. If the 
eiilai^ement be very gi-eat, as a rule, dilatation predom- 
inates, for the capability of hypertrophic increase of size 
bus its limit, and an increa.'^ of size beyond this lim 
must be due to dilatation. 

Tlie signs, denoting on the one hand hypertrophy^ 
and on the other hand dilatation, relate to the impulses 
of the heart and to the heart-sounds. With a moderate 
enlargement, hypertrophy is to be inferred from an 
abnormal force of the apex-beat, and an intensification 
of the systolic sounds, especially the sound of impulsion 
over the apex. With a considerable or great eular^ 
ment, if hypertrophy predomiuat«, the apex-beat may 
be abnormally strong and prolonged, but, as already 
stated, owing to its blunted form, the beat is sometimes 
weak and scarcely appreciable ; the increased power of 
the ventricular contractions, representing the hypertro- 
phy, is then to be determined by impulses iu the inter- 
costal spaces above the apex. These impulses are some- 
times present in each intercostal space between the apex 
and the base, and they are abnormally strong in pro- 
portion as hypertrophy predominates. Still more 
marked evidence of hypertrophy is sometimes obtained 
when the hand is placed over the prtecordia; a powerful 
heaving movement is felt. The increased power of the 
ventricular contractions may, in some cases, be in this 
way appreciated somewhat as if the heart were held in 
the hand. In cases of considerable or great hypertro- 
phic enlargement, the intensity of the sound of impul- 
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sion over the apex ia notably increased; it is prolonged, 
and its booming quality is more marked than in health. 
Not infrequently it is accompauied by a metallic ringing 
sound, or tinnitus. 

Moderate enlargement by dilatation ia characterized 
by abnormal weakness of the apex-beat and of the sys.- 
tolic sounds over the apex. Cases, however, of simple 
dilatation are rare. If the enlargement be considerable 
or great, and dilatation predominate, all the impulses 
are weak, as compared with the cases in which hyper- 
trophy predominates, and the sound of impulsion over 
the apex is diminished or nil, the feeble, short, mitral 
valvnlar sound either supplanting or predominating 
over the sound of impulsion. These points of distinc- 
tion are marked in proportion as dilatation predomi- 
nates. 

In the great majority of the cases of enlargement of 
tlie heart, valvnlar lesions coexist. These coexisting 
valvular lesions are represented by endocardial mur- 
murs, and they may generally be excluded by the 
absence of the latter. In most of the eases in which 
enlargement exists without valvular lesions, it is asso- 
ciated with either pulmonary emphysema or chronic 
Blight's disease. 



Valvular Lesions. 



The physical diagnosis of valvular lesions embraces 
their localization at the different orifices within the 
heart, and the determination of their character as giving 
rise to obstruction and regurgitatiou, or of their iniiocu- 
ousness in these respects. These objects of diagnosis 
involve the endocardial murmurs and the abnormal 
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modi6cations of the h^rt-soiinds which were cousidered 
ill the preceding chapter. Liesions of the ditfereiit 
orifices, uamely, the mitral, aortic, tricuspid, and pul- 
monic, will be considored separately, 

Mitral Leaionn. — The lesions at the mitral orifice are 
represented by the mitral murmurs — the mitral direct 
murmur, the mitral regurgitant, the mitral systolic non- 
regui^itant or intra- ventricular, and the mitral diastolic 
murmur. Mitral oljstructive lesions esist whenever the 
mitral direct murmur is present, with an exception 
already stated and explained {vide page 222), namely, 
this murmur is present in some cases in which the 
mitral valve is intact, aortic lesions, giving rise to free 
regurgitation, existing in these cases. These excep- 
tional instances are rare, and I am not aware that any 
have been reported except by myself. 

Mitral regurgitant lesions exist whenever a mitral 
murmur which is truly regut^itant is present. A sys- 
tolic murmur having its maximum of intensity at or 
near the apex, transmitted laterally for a certain dis- 
tance beyond the apex on the left side of the chest, and 
heard on the back near the lower angle of the scapula, 
generally, if not invariably, denotes a regurgitant cur- 
rent j but a systolic murmur limited to a small area 
around the apex, or to the superficial cardiac space, is 
not proof of regurgitation. A truly r^urgitant mur- 
mur, however, may be too feeble to be transmitted be- 
yond the apes; the proof of regurgitation must then 
be based on other evidence associated with the murmur 
namely, on enlargement of the heart and abnormal 
modifications of the heart-sounds. 

Mitral obstruction may esist without incompetency 
of the mitral valve, as shown by the presence not very 
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infrequently of a mitral direct, without a mitral regur- 
gitant, murmur. The converse of this is of more fre- 
quent occurrence ; that is, regurgitation may exiat 
without obstruction. The absence, however, of a mitral 
direct murmur is not positive pruof against mitral 
lesions, for, as has been seen, the production of a char- 
acteristic mitral direct murmur requires the obstruction 
to be caused by an adherence of the mitral curtains at 
their aides, the curtains being sufficiently flexible to 
vibrate with the passage of the mitral direct current of 
blood. If these eonditioua for the production of the 
murmur do not exiat, there may he no mnrmur pro- 
duced by the mitral direct current ; or, if a murmur be 
present, it is devoid of the usual characteristic quality. 
Mitral obstruction and regurgitation not infrequently 
coexist, as shown by the presence of both the mitral 
direct and the mitral regurgitant murnuir. A mitral 
murmur, produced by a miti-al direct current, but dias 
tolic in point of time, is sometimes, as has been seen 
{vide page 225), oliserved in connection with mitral 
lesions. The signiiicance of this mnrmur, except that 
it denotes mitral lesions, is not yet aaccrtained. 

The mitral murmurs do not, pei- se, denote the amount 
of obstruction or regurgitation, or of both combined. 
Information with reference to tliese points may be 
derived, in the first place, from a comparison of the 
aortic with the pulmonic second sound. The amount 
of obstruction or regu imitation, or both, is great in pro- 
portion as the aortic sound is weakened. Per coiiira, 
there can be but little obstruction or regurgitation If 
the aortic and the pulmonary second sound preserve 
completely or nearly their normal relation to each other 
in respect of intensity. Information may, in the second 
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place, be obtained by directing attention to the mitral 
valvular sound [pi'dc page 215). In proportion as the 
function of the mitral valve i-s compromiacd by lesions, 
the mitral valvular sound at the apex will be weakened. 
In some cases this sound is lost, the sound of impuleioa 
remaining. 

Eulai^ment of the right side of the heart, wiiich 
results from mitral obstructive and regurgitant lesions, 
is a criterion of the amount of obstruction and regui^i- 
tation taken in connection with the length of time in 
which they have existed. Hypertrophic enlargement 
of the right ventricle intensifiea the pulmonic second 
sound, and allowance muat be made for this modifica- 
tion in determining, by a comparison of the pulmonic 
and the aortic sound, the degree in which the latter is 
weakened. Attention is to be given to the tricuspid 
valvular sound {vide page 214). The intensity of this 
sound is, in some measure, a criterion of the power of 
the right ventricular systole. 

Aortic Lesions. — Lesions are localized at the aortic 
orifice by the aortic mnrraurs, namely, the aortic direct 
and the aortic regurgitant murmur. Aortic obstructive 
lesions give rise to an aortic dii-ect murmur; but it 
must be considered, in the first place, that an aoitic direct 
murmur may be inoi^anic, and, in the second place, 
that, if the murmur be organic, it may be produced by 
lesions which occasion no obstruction, and are conse- 
quently innocuous. The existence of obstructive lesions 
must be determined by evidence added to the presence 
of the murmur. This evidence is either diminished 
intensity or suppression of the aortic second sound, and 
enlargement of the left ventricle. If the lesions which 
L obatmction are of a character to dimiuiah or 



VALVULAR LESIONS. 



249 1 



arreat the moveuicnts of the aortic valve, the aortic 
second sound will be either weakeued or lost. If val- 
vular lesions be limited to the aortic orifice, the degree 
of enlai^ement of the left ventricle is a criterion of their j 
pathological importance. 

Kegnrgitant lesions at the aortic orifice give rise to j 
an aortic regurgitaut murmur. This murmur, of course, 
is always proof of regurgitation ; but the murmur gives 
no definite iuformatioD concerning the amount of incom- 
petency of the aortic valve. A loud murmur may be 
produced by a regurgitant stream so small as to be, for 
the time, insignificant; and, on the other hand, a large 
r^urgitant current may give rise to a feeble murmur. 
The extent to which the valve is damaged by the 
lesions, is to be determined, first, by either weabuess or 
suppression of the aortic sound, and, second, by the 
degree of enlargement of the left ventricle. 

Aortic obstructive and regurgitant lesions are often 
associated. An aortic direct aud an aortic regurgitant 
murmur are then both present, with a weakened aortic 
sound or its suppression, and enlargement of the left 
ventricle according to the amount of the obstruction 
and regurgitation, together with the length of time dur- 
ing which the latter have existed. These effects, and 
not the intensity, nor the pitch, nor the quality of the 
murmurs, are indicative of their pathological impor- 
tance. 

Mitral and aortic lesions often coexist, giving rise to 
two, three, or four of the obstructive and r^nrgitant I 
murmurs in the left aide of the heart. In addition to 
the murmurs in these cases, the effects of the combined 
lesions are shown in the modification of the heart-sounds, ^ 
and enlargement of both sides of the heart. 
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Trhwipiil IjaioTU. — Tricuspid ubstriictive lesions are 
exoeedingly rare. A few instam^ea of the kind of 
obstnictltiii which is represented by a tricuspid direct or 
presystolic niurmur, liavo been reported. One instance 
lias fallen under my observation. lu this case, as In 
the other instances which have been reported, the tri- 
cuspid were associated witli niitnit lesioos : hence, in 
localizing an obstructive lesion at the tricuspid orifice, 
the presence of the presystolic murmur on each side ot 
the heart — that is, the coexistence of mitral and tricuspid 
direct murmur — is to be determined. This point has 
already been considered (wide page 233). 

Tricuspid regurgitation is not uncommon. Generally 
the insufficiency is caused by dilatation of the right 
ventricle occurring as an effect of mitral regui^itant or 
obstructive lesions. Tricuspid regni^itation is not 
always represented by murmur; and when a tricuspid 
nigut^itanl murnuir is pix'scnt, it is tu be discriminated 
from a coexisting mitral regui^itant murmur. This 
point has been considered {vidf page 23.3). A sign of 
free tricuspid regurgitation witli hypertrophy of the 
right ventricle, is pulsation of the liver, which may be 
seen and felt This pulsation is sometimes notably 
strong. If the liver be enlai^ed, the pulsation may be 
communicated to the greater part of the abdomen, and 
its force may he suggestive of aneurism of the abdomi- 
nal aorta. Pulsation of the liver may bo obtained when 
there is no jugular pulse nor notable turgescence of the 
cervical veins. 

Pulmonic Lesions. — As comjiared with aortic lesions, 
these are of infrequent occurrence, and they are gener- 
ally congenital. Lesions giving rise to a pulmonic 
direct murmur may be localized by difl'ei-entiatiug this 
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murmur from the aortic direct murmur (vide page 234). 
It is to be considered that au inorganic puloiooic direct 
murmur is not infrequent. Pulmonic regurgitant lesions 
can only be diagnosticated by determining that a mur- 
mur is produced at the pulmonic and not at the aortic 
orifice (vide page 235). 

Fatty Degeneration, Myocarditis, and Sofkning of the 
Heart. — Fatty degeneration of the heart is not repre- 
sented by any distinctive signs, but, nevertheless, the 
physical diagnosis, taking into account the clinical his- 
tory, may be quite positive. The signs are those which 
denote persistent muscular weakness of the heart. The 
apex-beat, if appreciable, is feeble. The intensity of 
the heart-sounds is diminished, and especially the inten- 
sity of the systolic sounds. The sound of impulsion 
and even the mitral valvular sound may be suppressed 
over the apex. The sound of impulsion is especially 
impaired or lost, the systolic sound which is heard being 
chiefly or exclusively the mitral valvular sound. This 
sound is short and valvular, in quality like the diastolic 
sound. Now these evidences of weakened muscular 
power may occur when the weakness is merely func- 
tional, and when the heart is eulai^ed by predominant 
dilatatiou. But functional weakness is generally tran- 
sient, and is sufficiently explained by the existence of 
other than cardiac disease. Enlargement by dilatation 
is readily determined by physical signs. If the heart 
be but little, or not at all, enlarged, and pathological 
conditions adequate to explain diminished muscular 
power irrespective of cardiac disease be excluded, and 
at the same time the signs are connected with diagnostic 
symptoms, the existence of fatty degeneration may be 
determined witli much confidence. 
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Fatty dtf^neration may t^nexlst witli valvular lesious 
and etilargvment of the heart. The physical diaguosis 
of falty dt^neratioii under these cipcumstauees is not a 
simple pniblem. A probable diagnosis may be made 
when the amount of enlargement seems iusufBcient to 
account for the signs denoting muscular weakness of the 
heart, and when symptoms belonging to the clinical his- 
tory point to fatty d^;eneration. 

Hofleniug of tlie muscular structure of the heart, 
occurring in myocarditis, m continued fever, and other 
general diseases, is denoted by the same signs which are 
embraced in physical diagnosis of fatty degeneration, 
the most marked evidence Ireing notable weakness ot 
the systolic valvular sounds, and especially weakness or 
suppression of the sound of impulsion. 

MidocardUU. — The physical diagnosis of endocarditis 
relates especially to its occurrence in connection with 
articular rheumatism. The diagnostic sign is a mitral 
systolic non-regui^ilant murmur (vide page 196). The 
presence of this murmur, however, in a case of rheuma- 
tism, is not positive proof of an existing endocarditis, 
more especially if the patient have previously had 
articular rheumatism, because an endocarditis developed 
iu a previous attack may have lefl a permanent murmur. 
If the murmur be a mitral regurgitant murmur, and 
the heart be enlarged, it is quite certain that endocar- 
ditis has previously occurred. The positive proof is the 
production of the murmur during an attack of rheuma- 
tism, when previous examinations, made after the com- 
mencement of the rheumatic attack, had shown that 
thore was uo mitral murmur. An aortic direct murmur, 
in cases of rheumatism is not evidence of endocarditis, 



JD maDy cases of rheiimatisin this iimrraur 
oocurs aud is to be regarded as inorganic. 

Id the variety of endocarditis Imown as ulcerative, 
occurring in the course of infectious or septic diseases, 
and sometimes without any known pathological connec- 
tion, an aorlic murmur may be developed, with or 
without a coexisting miti-al murmur, owing to the soft 
masses present on the valves. 

Endocarditis is proiiably of frequent occurrence as 
secondary to mitral aud aortic valvular lesions; but, 
under these circumstauces, a physical diagnosis is 
impracticable. 

Perwardiiie. — The pfiysical diagnosis of pericarditis 
in the first stage, that ia, prior to the effusi<m of liquid, 
is to be based on a pericaniial friction murmur. For- 
tunately for diagnosis, this murraur is uniformly present. 
Its characters as contrasted with endocai-dial murmurs 
have been stated {vide page 205). The presence of a 
pericardial friction murmur, in connection with symp- 
toms denoting pericarditis, renders the diagnosis quite 
positive. There is, however, one liability to error. In 
some cases of pleurisy or pneumonia with pleuritic 
inflammation, the movements of the heart occasion a 
rubbing together of the roughened pleural surfaces, and 
in this way a cardiac pleural friction murmur is pro- 
duced. This may be single or double, and when double, 
it simulates the murmur produced within the pericardial 
sac. It is limited t« the border of the heart, and is 
neither accompanied uor followed by pericardial effusion. 
Of course, the error of mistaking a cardiac pleural fric- 
tion murmur for one produced within the pericardium, 
can only occur when pleurisy exists, either as a primary 
affection or as secondary to pneumonia. 
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Ill the scooud stagu of jierlcarditis, that i^i, after the 
effusion of liquid haa tjtken place, the pericyirdial fric- 
tion miirmiir often, but not always, diaappeaM. Tlie 
physical diaguosis in this stage is then to be \msed ou 
the sigus which shotv the presence of a greater or less 
quantity of li^juid within the pericardiul sac. The signs 
which douote pcrirardial effusion, and its amount, have 
been stated (Wrff page 211), With a moderale effusion, 
the ajiex of the heart is raised, and the aiiex-beat may 
be telt in the fourth intercostal space, and removed to 
the left of its normul situation. With considerable or 
large effusion, the apex-beat is lost, and the sounds ot 
the heart are feeble and distant. The sound of impul- 
sion in lost, leaving the mitral and tricuspid sounds, 
which are short and valvular like the diastolic sounds. 

Increase or diminution of liquid in the second stage 
of pericarditis is readily determhied by signs obtained 
by percussion and auscnltution. When the quantity is 
much diminished, the friction murmur, if it have been 
suppressed, returns, and persists until the pericardial 
surfaces become agglutinated. Not infrequently, by 
auscultating when the body of the patient is iucliued 
forward, a friction murmur may be heard, notwithstand- 
ing the pericardial sac contains a lai^ quantity of 
liquid. 

In cases of chronic pericarditis with very large effu- 
sion, dilatation of the pericardial sac is shown by signs 
obtained by percussion and auscultation. There is no 
a[>ex impulse, the heart^ouuds are feeble and distant, 
the systolic sounds being short and valvular, and the 
praecordia may be notably projecting. 

A malignant morbid growth filling the pericardial sac 
and inclosing withiu it the heart, may give rise 1 
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tbe signs of pericardial effusion. A case of this kiud, 
iD a young subject, has falleu under my observation. 

With reference to diagnosis, the etiolt^ical relations 
of pericarditis should be kept in mind. These are acute 
articular rheumatism, Bright's disease, tuberculous affec- 
tions, aud either pleurisy or pneumonia. It rarely 
occurs in other conuectione, and, as an idiopathic affec- 
tion, it is estrcmely rare. 

Tbe presence of air aud liquid within the pericardial 
sac gives rise to loud splashing sounds which, occurring 
when respiration is suspended, aud when pneumo-hydro- 
thorax is excluded, are at once diagnostic of pneunio- 
hydntpericardiuni. 

Functional Disorders. — Of the varied forms of func- 
tioual disorder of the heart, some are rare, and others are 
of frequent occurreuce. A rare form is persistent fre- 
qnency of the heart's action, the pulse being from 100 
to 120 or more per miuute, for weeks, months, and even 
years. This form of disorder exists in the affection 
known as exophthalmic goitre, Graves's or Basedow's 
disease. It occurs, also, without being associated with 
either prominence of the eyes or enlargement of the 
thyroid body. In a rare form, the opposite of this, the 
action of the heart is abnormally iufrequent, the pulse 
&lling to 50, 40, 30, or less, per miuute, the infre- 
quency not being an idiosyncrasy, either congenital or 
acquired, aud continuing for a. limited period. The 
oecnrrenee with every alternate revolution of the heart 
of a ventricular systole so feeble as not to be represented 
by a radial pulse, is another rare form, and another is a 
want of synchrouiaraiu either the contraction of the two 
ventriclea, or of the recoil of the coata of the aorta and 
the pulmonic artery, giving rise to i-eJupUcatiou uf 



lieart-suuiuU {mile page 216). In the more mmiuoD 
forms, the disorder occurs in paroxysms which are 
variiiiile in duration and in the frequency of their 
cxvurreuce, the heart, iq the paroxysms, beating irn^u- 
larly, ami oft«n with intermis^^ioas, the action in some 
instauees bGing violent and iu other instances feeble or 
fiuttering. These common forms are embraced under 
the name palpitation. 

As ix^rds the physical diagnosis, titl the forms oi 
disorder are in the same category ; iu all the functional 
character of the affet-tiou is determined by exclusion, 
inflammatory affections and lesinus being excluded by 
the absence of their diagnostic signs. In whatever way 
the aiition of the heart is distnrbed, however great may 
be the disturbance, and let it be attended with ever so 
much distress or anxiety, if physical exploration furnish 
uo evidence of endtiearditis, pericarditis, valvular lesions, 
enlargement of tJie heart, fatty degeneration, or heart- 
clot, the affection is to be considered as functional. U 
purely functional, the affection is unattended by d 
and is generally remediable, at least in the i 
forma. Heuce, the very great importance of a positive 
diagnosis, 

Iu one point of view, the physical diagnosis in func- 
tional disorders may be said to rest, not on negative, but 
on positive evidence. Percussion and auscultation 
afford the means, not only of excluding inflammatory 
affections and lesions, but of demonstrating the fact that 
the organ is sound, at least as regards treedom from 
ordinary lesions. That its size is normal, is shown by 
the normal situation of the apex-beat, of the lateral 
boundaries of the prtecordia, and of the area of the 
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superficial cardiac space. That the valves are iiuaffected, 
19 shown by the normal characters of the heart-sounds. 
These positive facts, taken in connection with the ab- 
senco of morbid signs, render the diagnosis certain. 
Moreover, the evidence, positive and negative, is readily 
and quickly obtained. Indeed, the time required for 
reaching a conclusion is so brief, that it is often politic 
to prolong unnecessarily the examination in order that a 
positive assurance of the soundneas of the organ may 
have in the mind of the patient the weight which is 
desirable in order to secure relief from anxiety and 
apprehenfiiou. 

Functional disorders are not infrequently associated 
with lesions with which they have no essential i)atho- 
l(^ieal connection. A patient with lesions which are 
either innocuous or attended with little, if any, incon- 
venience, may suffer from disturbance of the action of 
the heart produced by causes which are wholly inde- 
pendent of the lesions. There is a liability, in these 
cases, to the error of attributing the disorders to the 
lesions, and thus forming an exaggerated estimate of the 
importance of the latter. To decide how much of the 
disturbed action of the heart is due to a superadded 
functional affection, is not as easy as to determine that 
lesions do not exist. The decision must be based on the 
character, degree, or extent of the lesions, as evidenced 
by the physical signs. lu this connection may be 
stated a practical maxim which it is well to bear ia 
mind whether functional disorders exist or not, namely, 
valvular lesions rarely give rise to much inconvenience 
until they have led to enlargement of the heart; and 
enlargement, either with or without valvular lesious, 
as a rule, docs not lead to the serious effects which are 
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chara<»teristic of cardiac disease, so long as the enlarge- 
ment is due to predominant hypertrophy and not to 
dilatation. 

Thoracic Aneurism. 

The physical conditions incident to thoracic aneurism 
which are concerned in the production of signs, are, the 
presence of a tumor within the chest, of variable size, 
formed by the aneurismal sac ; the passage of blood into 
the sac with each ventricular systole, and the expulsion 
of blood in the diastole bv the recoil of the coats of the 
aneurism ; the size of the opening into the sac as affect- 
ing the quantity of blood which it receives with each 
systole; the quantity of stratified fibrin which the sac 
contains ; the point of connection with the aorta of the 
aneurismal tumor, and the direction from this point in 
wliich tlie tumor extends, together with its relations to 
the hmgs, the trachea, the primary bronchi, the intra- 
thoracic veins, the oesophagus, the recurrent laryngeal 
nerve, the sympathetic nerve, and either the innominate 
or subclavian artery. 

With reference to diagnosis, it is well to bear in mind 
that, in the great majority of cases, an aortic aneurism 
is connected with either the ascending portion, or the 
junction of the ascending and the transverse portion of 
the arch, and that the tumor generally extends to the 
right in a lateral or antero- lateral direction. The physi- 
cal diagnosis is more easily made when the aneurismal 
tumor is thus connected. The signs are less available 
if the aneurism arise from the transverse or descending 
aorta, and especially if the tumor extends in a direction 
downward or backward. 
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An aneurismal tLiraor which has made its way through 
the walls of the chest, or which, without porforation, 
causes a circumscribed bulging obvious to the eye and 
touch, presents the following diagnostic signs : An im- 
pulse is seen and felt which is synchronous with the 
ventricular systole. The force of the impulse is varia- 
ble, depending, aside from the force with which the left 
ventricle contracts, upon the size of the orifice between 
the sac and the arteiy, and the quantity of fibrin which 
the sac contains. A vibration nr thrill with each im- 
pulse is sometimes a marked sign, but is often wanting. 
Frequently, but by no means constantly, a systolic mur- 
mur is heard over the tumor, and there may be also a 
diastolic murmur produced by the passage of blood from 
the sac. The heart-sounds are trausmitted to the tumor 
with more or less increased intensity. There is notable 
dulness on percussion over an area corresponding to the 
space within the chest which the tumor occupies. If 
the tumor be of considerable size, it may produce con- 
den-satiou of lung around it; the area of dulness on per- 
cusaion will iie in this way exteuded beyond the limits 
of the tumor. Under these circumstances, bronchial 
respiration and bronchophony may be produced. If the 
aneurismal sac be beneath the integument, there may be 
to the touch a sense of fluctuation. 

Wilh the foregoing signs, the physical diagnosis 
scarcely admits of doubt. Some of the signs may be 
produced by a tumor, not aneurismal, so situated as to 
receive and conduct the aortic impulse. The chances of 
a tumor being so situated as to simulate the signs of an 
aneurism are few. I have met with a case of empyema 
in which perforation of the chest took place in the sec- 
ond intercostal space on the right side of the sternum, 
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giving rise iu this situation to a fluctuating tiimor which 
had a strong pulsation. On a superficial examination 
the case seemed clearly one oi' aneurism ; but an exami- 
nation of the chest showed the right pleural cavity to 
lie filled with liquid, and a puncture in the axillary 
legion gave exit to a large quantity of pus, the pulsating 
tumor di^pjKaring after a certain quantity of the puru- 
lent liquid had escaped. I have met with a similar 
pulsating tumor, incident to empyema, on the posterior 
aspect of the diest. 

When, from its small size or its situation, an aneuris- 
mal tumor does not come into contact with the thoracic 
wall, and when it is situated beneath the steruum, signs 
obtained by palpation and inspection being absent, the 
physical diagnosis is less easy. Important signs are, 
dulncss within a circumscribed siwce situated in the 
course of the aorta ; an abnormal transmission of the 
heart-sounds within this space, and the presence of mur- 
murs. These signs are not always available, and when 
present they are not sufficient for a positive diagnosis- 
Other physical evidence and the presence of certain 
symptoms render the existence of aneurism highly 
pi-obable either with or without the foregoing signs. If 
an ancurismal tumor press upon the trachea, it occasions 
!i tracheal rale, or stridor, together with weakness of the 
respiratory murmur on both sides of the chest. If the 
tumor press upon a primary bronchus, it occasions 
diminished or suppressed rcspiratorv murmur on one 
.side, and increased respii'atory murmur on the other 
side of the chest. These physical signs should always 
lead to a suspicion of aneurism in a person forty years 
of age. Symptoms which should excite this suspicion 
and lead to careful physical exploration for the p 
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signs of aueurism, are dyspnoea from spasm ur paralysis 
of the muscles of the glottis, and aphonia or impairment 
of the voice without evideoce of laryngitis, these symp- 
toms denoting cither excitation or pressure of the recur- 
rent laryngeal nerve; dysphagia from pi-essure upon 
the (esophagus ; congestion of the face, neck, and upper 
extremities from obstrnction of the vena cava or the 
venie innomiuatffi; inequality of the radial, carotid, and 
subclavian pulsation on the two sides, or the aKsenee of 
pulsation on one side, and contraction of one of the 
pupils. These symptoms not only render probable the 
existence of aneurism, but indicate its situation as 
regards the aorta and the direction lo which the anen- 
rismal tumor extends. 

An aneurism may be suspected wheu, owing to 
shrinkage of the lung, or deformity of the chest, either 
the aorta or the pulmonary artery just above the heart 
is removed laterally from its normal situation or brought 
into contact with the walls of the chest in the second 
intercostal space, so as to give rise to an appreciable im- 
pulse. A murmur may also be present at the point of 
impulse. An error of diagnosis under these circum- 
stances is avoided by finding an adequate esptanatiou of 
the signs just noted, and by the abseace of other signs 
and of symptoms which are diagnostic of aueurism. 

In conclusion, an aortic murmur, however intense or 
rough, is never evidence of aortic aneurism ; aud, on 
the other hand, the absence of murmur is by uo means 
sufficient for the exclusion of aneurism. 
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Spluhing or succuaaion eound^, 

129,132,171,265 
Slelhoscope, advantages of, 74 
binaurai, 74 
Hawlialey'B, 76 
SlomHch, 63 

THORACIC aneurism, 258 
diagnosia of, from em- 
pyema, 259 



Thrill, 



ui mitral presyitoliu 



with thorai 
TbymuB gland, 63 
Tinkling, metallic, 131, 145, 170 
Trachea, atfeotions of, 27, 148 
Tracheal rea[]irHtion, 7B 
Tiicn([,id direct murmur, 233,250 

lesions, diagnosis of, 250 



Tiicuspid regurgitant murm'jr. 
233,250 
safety-valve function of. 221 
Tuberculosis, aoate, 164. 183 
Tiibular respiration, 101 
Turaor within the cheat. 26. 27. 

(i3, 190, 264 "^ 

Tu&sive sii{os, 146 

Tympanitic dulnesa. 

resonance, 39, 47, 60 
condilioDB causing, flS 

VALVULAK cardiac lecioni, 
209,245 
aortic, S4S 
mitral, 240 

pulmonic, 250 
tricuspid, 250 
Venous hum, 229 
Veeicolar r&le, 125 

resonance, normal, 4G, 47 
Ve^iaulo-caTernous reapiralion, 

110 
Vesiculo- tympanitic resonance, 
68. 168 
conditions causing, 08 
Vocal fremitus, ditninishod or 
suppressed, 144 
normal, 86, 88 i, 

increased, 137, 139 



dim 



ished a 



suppressed. 143 
normal, 85, 8G 

in different regions 
8S 
increased, 136, 137 
signs of di^sease, 133 
lice, abnormal, 134 
amphoric, 142 
laryngeal and tracheal, 85 



w- 



AVY respiration, 115, 187 
Whisper, amphoric, 142 
bronchial, increased,! 39 



in different regio 
laryngeal or tracheal.Ol 
normal bronchial, 91 
Whispering pectoriloquy, 1^ 
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^ titioners and Students. In oneSro. vol. profusely illni. Preps- 
niBSON'S INSTITUTES AND PRACTICE OF SURGERY. In two 
^ oetavovnlumesof 965 pages, with 34 pbtei. Leather, $e 50. 
(lOBLD (A. PEABCE). BDRGICAL DIAGNOSIS. In one 12nio. 
^ vol. of 589 pages. Cloth, 32. Ste Slndtiai' Seriti of Maauah,^. H, 
(IHAY (HBKBY), ANATOMY, DESCRIPTIVE AND SURGICAL. 
" EditedbyT. Pickering Pick, F.R,C.8; A new American, from lh« 
eleventh English edition, thoronghly revided, with additions, by 
W. W. RecD, M D. To which is added Hoiden's "Landmarks, 
Medioal and Surgioal." In one Imperial octavo volnme of ID9S 
pages, with 685 large and elaborate engravings on wood. Cloth, $6 ; 
leather, (7 ; very handsome half Rnsna, rained bandi, S7 SO, Xb* 
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ocMvo volume of about BOO pages. Ffparing. 
REEK (T. HENRY). AN INTRODUCTION TO PATHOLOGY AMD 
MORBID ANATOMY. New (sixth) Amerioan, from the seventh 
London edition. In one handsome octavo volume of 540 pages, 
with 167 illustrations. Cloih, ft 75. 
;S£NE (WILLIAM H.) A MANUAL OF MEDICAL CHEMISTRY. 

the Use of Students. Based upon Bowman'i Medical Chen 
Utrj. Inane lima. ToLof 310 pages, wl(h74illii). Clolh,fl f 



Q' 



0' 



LKA BROTHBHS k CO.'S PUBLICATIONS. 

.BIFFITH (KOBEBT B.) A ttRIVBReAL FORMttLARY, OoKr 
TA INING THE METHODS OF PKEPA RING AMD ADHINI6TBB- 
ING OFFICINAL ANDOTHKRMBDICINEB. ThirdnDd.nUrgcd 
■dltion. Edited bj Jcfan H. Mnlsch, Pbar.D. In one lirge 8to. 
tol. of II&pagaj.dDDbUflolDmDi. Ctotb. ft &0| loathar, tS SO. 
,Baai[SAlITrEI,D.) a system OPSUROERY.PATIIOLOaiGAL, 
DIAGNOSTIC. THERAPEUTIC AND OPERATIVE. Siilh edi- 
lion, thorongbly retiFed In two i mperial mlsvo Tolomee oouUin- 
Ing tS8!pag*a, with 1A33 ilLDitratioDi. Hlrang]; bound in Icnthsr, 
ta(aed bandi. $15. 

A PRACTICAL TREATI6E ON THE DISBASEa, INJC- 

riai and Malformation* of ths UrinarT BUddcr.Iha PiotUti GUnd 
and tha Uratbra. Third edilion, thorougfalr larUrd and m nab 
: ooDdcnaid, bj Samnel W. GroH, U.D. Inona octavo tolume of 
tT4 p>g*>. with no illui. Cloth. (4 SO. 

A PRACTICALTREATISEONrORElON BODIES IN THE 

AIRPASSAGE6. Inune Svo.vol. of^GS pagai. Cloth. VSTS. 

GB0B8 fBAHUXL W.) A PRACTICAL THEATI6E ON IMPO. 
TENCE, 8TBRIHTT. AND AU.IED DISORDERS OF rHB 
UALE SEXUAL ORGANS. New ifourtb) edition. Edited b; F. 
R gturgis, M.D. In ona hnndiome ootATo volume of 165 pagei, 
with IB itluotrationi. Cloth. t1. 50. 

HABSBSBOR IS. 0.) ON THE DISEASES OF THE ABDOMEN. 
AND OTHER PARTS OF THE ALIMENTARY CANAL. Second 
American, from tba third EngliBh edition. In ona handiome E>o. 
Toltim* of 554 pagea, with illua. Clolb, t!< 50. 

HUHLTOR (&LLAK UoI&BE) NERVODB DISEASES, THEIR 
DESCRIPTION AND TREATMENT. Second and rafiaed edition. 
In DUa oatBTD Tolame of 598 pagri, nith T! illustrationi. Clolb , tl. 

HAMILTON (FBANK H.) A PRACTICAL TREATISE ON FRAC- 
TURES AND DISLOCATIONS. Mew (eigbtb) edition. leTieed 
Bnd edited b; Stephen Smith, A.M., M.D. In one hnndaome Sro. 
Tol. ol 831 pagae. with 5UT illualmtioiii. Cloth, (5 50; leather, 
$6 50. Jail ttady. 

HARE IHOBART AIIOBT]. A TEXTBOOK OF PRACTICAL 
THERAPEUTICS, with Speaia,! RefarenFe to the Appliontion of 
Remedial Mesaurea to Ditence and their Bmplnjment upon a. 
Ratinonl Baaii, With nrtiolea on Txrious fubjeats by well-known 
upecinlirtF. In one handaoma octavo volnme of 622 pngea. Cloth. 
ti.lb; lanther, 14.75. 

HABT8H0BBE (HEMBY). ESSENTIALS OP THE PRINCIPLES 
AND PRACTICE OF MEDICINE, fifth adiiion. lo one ISuio. 
lulama, flng pugee, with IM illiutrationa. Cloth, (I 75: bklf 
bound, S3. 

A HANDBOOK OF ANATOMY AND PHYSIOLOGY. In on* 

■ I2mo. volume of 310 pngee, with 120 illoftratione. Clolb, SI 75. 

A CONSPECTUS OF THE MEDICAL SCIENCES. Com- 

prining MonualS of Anatomj, Pbjfiology, Chemialry, Materi* 
Madtca, Practice of Medicine, Surgery and Obaletrici. Second 
edition. In one royal ISmo. volnnte of 102B pages, with 177 illaa./ 
trationi. Cloth, ft 25; leather, £5 DO. 

HEBUAKH (L) EXPERIMENTAL PHARMACOLOGY. A Hnnd- 
booh of the Methoda for Determining the PhvaialogicBl Actiani of 
Drnga. Trnnalalod by Robert Menda Smilh. M.D. InnnBl2mo rol. 
of I9B pBgea, wiib 32 illuatrationa. Cloth, $1 50. 

BILL (BERKELEY). SYPHILIS AND LOCAL CONTAGIOUS DIB- 
ORDSKB, Inone8io.volumBof479paKaa. Cloth, »3 35." 
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TTILLIES (THOMAS). A HANDBOOK OF SKIN DISEASES. 2il ed. 
^ InomrnyflllZron. vol. of 353 pp.. with two plntes. Cloth, 12 2S. 
■CTOBLTN IRICHABB D.j A DICTIONARY OP THE TERMS USED 
■"■ IN MBDICIKE AND THE COLLATERAL SCIENCES. In one 

i2mo.VDl.of 520doablB-co1utunedpp. Cloth, II 50; leother, 12. 
TTODGE (HOQH L.) OK DISEASES PECULIAR TO WOMEN, IK- 
■"■ CLUDING DISPLACEMENTS OP THE UTERUS. Seiond and 

mviBcd edition. In one Svo. volume of 619 pagee. Cloth, |4 SO. - 
irOPFHANN (FBEDZBICK) AMD FOWEB (FKBDEBICK B.) A, 
■"■ MANUALOFCHEMICALANALYSIS, 08 Applied to the BinmliK. 

tioD of Medioinnl Ch^mionte nnd their Preparstiona. Third editloa. 

Tolome of 621 pages, with ITB illustrstions. Clolh. (4 25. 
CrOLDEK (LUTHEE). LANDMARKS, MEDICAL AND SURGICAL. 
■"■ From Ihe third EogliBb edition. With additiont, by W. W. Keen, 

M.D. In oneroj-Bl Umo. vol.ofHSpp. Cloth, »1. 
TTOLtAND(SIBHENBY). MEDICAL NOTES AND REFLECTIONS. 
^ Froia ad Engliph ed. In one Sto. vol. of ^93 pp. Clolb, 13 50. 
TTOLHES (IIHOTRY). A SYSTEM OF SURGERY. With nolee ond 
-'-'- DdditionEbyvuriousAmericanauthori. Editedb; John H. Piickardr 

M.D. In three ver; handsome 8ro. rols. UDDtBlniDg 3137 donble- 

oolumnrd pag». with BT9 wDodcuti and 13 liihograpbio plntea. 

Cloth, $\S: tenlher, $21; •er; ban daome half RaBsia, raised bunds, 

J22 fin. Fur sale 6v j7<A.rrr>(iV« ou/y. 
A THEATISE ON SUROERY. Tia Prinoiplri and Prnotiiie. A 

nevAmerionn from the fifth English edition. Edited b; T. Pitkeriog 

Pick, F.R.C.S. In one hondeomeootavo volume of 1008 pages, with. 

428 engravingj. Clolh, IB ; leather, (T. 
TTOBHEB (WILLIAH E.) SPECIAL ANATOMY AND HISTOLOOY 
- Eigbthedltion,revii«daadmadiaed. In twolargaSva.voli. of lOOT 

pnges, containing 320 woodcuts. Cloth, $B. 
TTODSON (A.) LECTURES ON TUB STUDY OF FEVEB. In 
^ one Dctaio volume of 308 pages. Cloth, $21^0. 
tTQTCHIHSON IIONAIHAN). SYPHILIS. In one pocket fiie I2nio. 

volume of 542 pag-g, with 3 cbroniD.litbographls pUteB. Cloth, 

$2 25. See Sena o/ CV.W™/ Manwili, p. 13 
ipi)E(J&HEBNETINS). A PRACTICAL TREATISE ON DISEASES 
"■ OF THE SKIN. New (second) edition. In one bandiome oetavo 

: Cloth, S4 £>0 ; Uather, %b 50. 

TORBB (C. HAKDTIELD). CLINICAL OBSERVATIONS ON FONC. 
•* TIONAL NERVOUS DISORDERS. Second Amoricanedition. In 

one onlnvo volnme af 340 pages, Clolh, t3 25. 
TULBK (HfHBY) A HANDBOOK OF OPHTHALMIC SOIENCB 
" AND PRACTICE. In one Bvo. volume of 4B0 pages, with 126 wood- 
I cuts, 27 flbromo-lithogrnphiD plates lert tjrpes of Jneger and Snelli 

and Holmgren's Color blindne.<t teit. Cloth, 14 50; I 
triHG (A, F- A.) A MANUAL OF OBSTETRICS. 
~- edition. In one I2mo. Talame of 432 pages, with 141 illntlratloai.- 

Cioth. Vt fiO. 
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^LKIM (K ) BLBMHNT3 09 HISTOLOST. Fr 

" Off pookfl-iii* llmo Tolom. QfSTS ["go. with 184 engriiiriBgi. 

croth, (1 7i. 6.a Sry^nfj' £«.■>>«/ Af^u«.i/>, p. 14. 
T AKDIS (HBNKT O 1 THE MANAQBMENT OP LAnOR. Id ena 
^ hnndioiD* IJmo. «<>luin> of .118 psgsf, with 28 illn*. Cintb. tl T5. 
T&ROCHElB.) TELLOW FEVER. In two Sio. toIi. ofUSB pagea. 
■'-' Clnth, IT. 

I'SEUMnsiA. In one8ro.To1.of 490page». Clnth, (3. 
T AUREKCE (J- Z.) AND KOON (KOBEBT C.) A HANDY-BOOK 
^ OF OPHTHALMIC SDROBRT. Swond edition, revised bj Mr. 

Liiurenfe. Inoasgro.rul pp. 137. witb flfl illn!. Cloth. $3 75. 
T 4W90B [QEOBOE}. INJURIES OF THE BYE, ORBIT AND EYE- 
" L1[>S. From the UsI Engibb (dilion. la one bundsoaie ooUyo 

Tolame nf 41)4 pagec. with 02 itliiatrntiont. Cloth, t-t 50, 
TBA tHEKBT C). CHAPTERS FROM TRR RELIHI0O8 HIS- 
■" TOR? OF SPAIN; CENSORSHIP OF THE PRESS; MYSTICS 

ASOILLUMINATI; THE ENDEMONIADAS ; KL SANTO NiSO 

DB LA »CARDIA; BRIANDA DE BARDAXC. la one ISmo. 

rnlune of fill p,gti. Cloth. 12.50- Ju« 'airf*. 
I SUPERSTITION AND FORCE; ESSAYS ON THE WAOEB 

OF LAW. THE WAQEB OF BATTLE, THE ORDEAL AND 

TORTURE. Third edition, thoroughly revised and grentlj' en. 

Urged. In onehand9oineT».TitllSiDo. vol. pp. £52. Cloth, $2 AD. 
STUDIES IN CUOKCH HISTORY. The Rise of the Temporal 

Power— BeneBl of Clergy— Exnomnmnication. New edition. In 

one handiome 12mo. tdI. ofAnfi pp. Cloth, $2 50. 
— AN HISTORICAL SKKtCH OF SACERDOTAL CELIBACY 

IN THECHRISTIAN CHURCH. Seeond edition. iDODnhand- 

tome octavo tolnme of AS4 yagn. Cloth, $4 M. 
T FE [HENBYJ ON SYPHILIS. In one Sto Tolume af Ut ptgf. 

■^ Cloth, ji as, 

TEHMANH (CO.) A MANUAL OF CHEMICAL PHYSIOLOGY. 

-'-' In one Svo. vol. of S27 j.>ig^i, with 41 woodontB. Cloth, «2 !&. 
TEISHMAN (WILLIAM). A SYSTEM OP MIDWIFERY. Inelnd- 
■^ ing tlipDiBeoifa of Pregnancy »nd the Puerperal Stale. Fonrth 

edition. In one ootaio volnpie of about 800 pilges. nith about 

226 llluelriitiaas. 
T TJCAB (CLBMEIIT). DISEASES OF THE UBKTURA. Preparinfr. 
^ SeeSwiuo/ C/i'mVoJMffwno/ji, p. 13. 

TUDLOWlJ. L,) A MANUAL OF EXAMINATIONS UPON AN AT- 
^ OMY. PHTSIOLOISY, SURGERY. PRACTICE OP MEDICINE, 

OBSTBTBICS, MATERIA MEDICA, CHEMISTRY, PHARMACY 

AND THERAPEUTICS. Towbioh is added b Medicil Formulary. 

Third edition. In one royal l2mo. volume of SIS pages, with 3T0 

woodeuta. Cloth. $3 211; Unther, $3 1^. 
TT0H8 (BOBEET D.) A TREATISE ON FEVER. In on« ootaTO 
■^ Tolumeof 382pagea. Cloth, (2 25. 

-KiTAIBCH (JOHN M.) A MANUAL OF ORGANIC MATERIA MED- 
■'*'■ ICA. New (fourth) edition. In one hnndaome l2ino. Toloaie of 

62!) pagei, with 258 baaatil^l illaalrutiani. Cloth, (3. 
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'M'ASSH (HOWABD). DISEASES OF THE JOINfS. In one ISmo. 

yolume of 408 pag»a, with Bl illustrntiQUa and a oolored pUtB. 

Cloth, J2. Sfe S/ri/s af C/i„iral Maii«aU, p. 13. 
TUTATCC. H.) MANUAL OF THE DISEASES OF WOMEN. For lie 
"^ use of Btudente and Prnotitioncri. New (■econd) edition, reileed 

lij L S. Run, M D. In one IZmo. Tolume of SAO p:iges, nith 31 

i1liii.tr8lifn». Clolh, t1 75. 
lUrEIOS [CHAB. D.) ON THE NATURE, SIGNS AND TREATMENT 
■™' OF CUILDBED FEVER. In onpSvo.vol, of .146 pnges. Cloth, J!. 
JfflLLEH (JAMES). PRINCIPLES OF SURUERY. Fourth American, 

from the third Edinburgh adition. In one large notuTo volama of 

ess pnges, with 240 illastnitiona. Cioth. S3 79. 
lyriLLER (JAMES), TUB PRACTIOE OF gURUERT. Fanrlli 

Ameriean, from the Insl Edinhargh edition. In one large ooOto 

volome of eS2 pages, with 3n4 illutlrntinns. Cloth, S3 76. 
lUrOBRIS (HEMRT). SURQICAL DISEASES OF TUE KIDHEY, 
""■ I2mo., bbi pages, 40 woodonlc, nnd 6 colored plntoB. Clolh, %l 16. 

See Striei of Clinital Mannala. p. 13. 
I^DLLES (J.) PRINCIPLES OF PHYSICS AND METEOROLOGY. 

In one large Sfd. vol. of G23 pages, with 53B cuta. Cloth. (4 50. 
llTXILL(JOHN) AND SMITH (FEANCIBG.) A COMPENDIUM OP 
■" THE VARIOUS BRANCHES OF MEDICAL SCIENCE, In ore 

bandannie 12uia. volume of 974 pngei, with 374 woudoote. Oolb, 

(4 r lealber, raised hnnda, 94 75. 
VETTLESHIP (E.) DISEASES OF THE EYE. New (fourth) Ame- 

Hoan, from Bflh Englipb edition. In one royal 12rao. volnme of 

500 pngea, with 184 illujlratione, teit tjpei and formula and oolor 
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'M'OBRIB AND OLIVER ON THE EYE. Id oi 

-^' 500 pagea, with tlluptrationa. In pra>. 

QWEK (EDMimD]. SURGICAL DI6EASE80F CHILDREN. 13mo., 

52S pages, 85 wooden ta. and 4 Bolored plat ea. Cloth, t2. See Sariu 

of Clinical Maniiah, p. 13. 
pABBI8H(EDWABD). A TREATISE ON PHARMACY. Withmnnj 

ForiaalvandPreBcHpliona. Fifth edition, enlarged and thoroughly 

revised b; Thomaa S. Wiegand, Ph.Q. Id one octsio volums of 

1093 pagea, with 257 illoatrstiona. Cloth, $5; leather, (B. 
pABBT (JOHH 8) EXTRA-UTERINB PREGNANCY. ITS CLIN- 
•*■ ICAL HISTORY, DIAGNOSIS. PROGNOSIS AND TREAT- 

MENT. In one octaio lolunie of 172 pagea. Clolh, tl tO. 
pABVin (THEOPEILDB). THE SCIENCE AND ART OF OBSTKT- 
-'- RICS. New (aeeond) edition. In one handaome 8to. Tolume of 

701 pagea, with 239 engraTlnge and a oolored plate. Cloth, (4 25; 

leather, (5 25. 



ITS DISORDERS AND TIIF.IR TREATMENT. From theieeund 
London edition. In one ootaro Tolune of 238 pAFO- Onlh. tZ. 
lATHE (JOSEPH rBAKB). A MANUAL OP GENERAL PATHOL- 
~ ilgnpd at an Intrndnclion to the Piafliee of Mediein*. 
! ostavo volume nf b2i pages with 153 engravinga and 1 
■olorad plats. Cloth, $3 SO. 
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pXFPKB (A, J.} PORESSIO HBDIOIXI. In priu. See StudeMi' 
* Strii, of MaHua/i. p 14. 

GttnetCAL PATlIOLOor. Id onclImovnlunKorSll pogei, 

■ ilh Bl IIIdi. Clolb. $S. Sec Sl,-dHti- Strvi t.f Manuolt. p. 14. 
piCK (I. riCEZSmO). FRACTUREa ASD PISLOCATIONB. 
^ In on* limo. Toluma of &30 p.gci. with ti ill nitration a. Cloth, %i. 

Stt Sfriti of Cliiiieal MaiiHali. p. !J. 
piKRIE (WILIilaM). THE PRINCIPLES AND PRACTICE OFSCR- 
-*- GERY. Id dd* handsome octavo Tolnmg of TSD pagei, with 318 
ItlDilrnlltina. Ctoth. t'HTS. 

TRBATI3K OS THE SCIENCE AND PttAC- 
iihb) Ami-ricnD from Ihs rextnlb 
Engllih editioD. Edited, iriib sdditioni. b; R. P. Uarrii. M.D. 
In ODS oitaro Tolume ol 1194 p«ge». with 207 woodcQM and five 
plal.c. Clolh. t«; Icnthcr, S&. 

THE BY1TEMATIC TREATMENT OP KGRVB PROSTBA- 

TION ANDfiysTERIA, In on« ISmo. ml. of 97 piigBi. Cloth, «l. 
pOWEE iHEBBTj, HUMAN PflrstOLOaY. Swond rdilinn. In 
^ ung ISmo. vaIuin<ar3eRp.igBr, oith 17 i]luilratii>Di. Cloth, ft SO. 
8*c SiHrf.HU' Striri of M.-xvaU. pags 14. 
S DISEASE . 
LYO, 2flH pp , vUh le hindxnaie illui. Clotb, %%. 
CLINICAL CBEMISTRY. In one I2ma. 
pages, nilh IS illugtrationi. Cloth, fl 50. See 
Stvd'ntt' Seriei of Idanvufi, page 14. 
pAMSBOTHAM (PBAKCIS H,) THE PRINCIPLES AND PR AC 
" TICE OF OBSTETRIC MEDICINE AND SOROERY. Inoneim. 
parini octavo Totama of 840 pngea, with 84 pl]>te!,beiii(le8 naioBroui 
woodoutBin tha telt. Strongly boond ID lauther. S7. 
■DEMBERdRAl. THE PRINCIPLES OF THEORETICAL CHEMIS- 
^ TRY. N«w (third) rdition. thoroiighl; revised, sad iDUoh enlarged. 

In one I2[na. tolnma of 31S piigce. Cloth, S2. 
pEYNOLDB (J. SUESELL) A EVHTEM OF MEDICINE. Edited, 
" »i(li jJni.i onil «iUiii,iTi. h. Iip.iir n.nToi.no«. M.D. Inthfee 
uble-oolnnined 
i; leather, $8; 



TJOBEKTS (JOHN B). THB PRINCIPLES AND PRACTICE OF 
" MODERN SUROERY. In one .,o!ii»o volnma of 760 pBgaa, with 

501 illuetrBtlana. Cloth, $4 SO; leather. }3 itO. 
pOBGBTS (,rOHK B.) THE COMPEND OF ANATOMY. Far ua in 
" the DJBsaDtlng Room and in preparing for ExuminotlODI. In on« 

IBino. volume of 198 pogei. Limp cloth, ^b aenU, 
'DOBEBTS(WII.LIAU). A PRACTICAL TREATISE ON URINARY 
■" AND RENAL DISEASES, ISCLUDIKQ URINARY DEPOSITS. 

Fourth American, from the fourth London 

handiomeSvo. vol. ofeoepagaB, withSlilluBtrationa. Cloth, |3 M, 




LEA BROTHERS A CO.'S PUBLICATIONS. 13 

-pOBESTBOlT (J. HcOfiEGOB}. PIIYSIOLOQICAL PHTSICS. la 
-" onsllmo.Toluineaf A37pages,irllh 21911lD8trationB. Cloth, (2 00. 

S«c StuJenti' Siriei of Mantmls. p. 14. 
-pOBS (TAKES). A HANDBOOK OF THE DISEASES OF THE 
■" NERVOUS SYSTEM. In ono handaome octavo solumii of 726 pngM, 

with 184 llluEtrationi. Cloth, (4 50 r Ifutbsr, ti iO. 
OAVAGE (OEOSQE H.) IKSAHITY AND ALLIED NEUROSES. 
'^ PRACTICAL AND CLINICAL. In dub IIidd. volume of SSI p*gei, 

vilta IB tjpioil llluBtrntioni. Cloth, 12 00. See Scrita uf CUnieai 

i»un«a/a, p 13. 

HISTOLOGY, 
StudenU. .1q 

on« handfoine ostavo Tolumc of 240 pages, nilh ZSl illuslnCIoTiB. 

Cloth, $2 2S. 
QCHHITZ AMD ZUHFT'B CLASSICAL SESIES. In royor ISmo. 
" ADVANCED LATIN EXERCISER. Cloth, 60 oenli ; half bound, 



8ALLUST. Cloth. 60 
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NEPOS. Cloth. flOoen 
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alfbound, 
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VIRGIL. Cloth. 85 oe 




halfbound 


(1. 


CDRTIUS. Cloth. 80 
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qCHBBIBSS (JOSEPH). A MANUAL OP TREATMENT BY MAS- 
'^ SAGE AND METHODIOAL MUSCLE EXERCISE. TrooalJiled 
bj Waller MendelfoD, M.D , ofNen York. In one handaoms ootuvo 
Yolomt of 274 pggee, with 117 fine engroviagi. Cloth, (2 75. 
OEILEE (CABL) A HANDBOOK OF DIAGNOSIS AND TREAT- 
" MENT OP DISEASES OF THE THROAT AND NASAL CAV- 
ITIES. Ne» (3d) edition. In ooe Ter; bund^ome ISmo. TOlume 
of 373 pages, with 101 illustrations, and 2 beautiful); colored platei. 
Clolb, S2 25. 
QSSH (HICHOLAt). SURGICAL BACTERIOLOGY. NeH (leoond) 
" edition. In one handsome ootuvo Tolume uf 268 p»ge». with 13 
plalei, ofwhiob are colored, and U engravings. Cloth, |i 00. 
SvU imdy. 
QEBIES OF CLINICAL MANUALS. A series of salhorltative mono- 

pagee, well illustrated. The fallowing lolDules are now read? : 
BroadbenI on the Paine [%\ 75}; Yeo on Food in Health and Disrua 
(S2| ; Bull on the RecluD and Anus (12 25) ; Carter and FruBI's 
Ophlhaliaio 6urger;( $i lb); Hutchinson on Sfphllig ($1 25): MDr..h 
on Disenses of tbe Joints (f2); Morris on Surgical Disease! of the 
Kidney («2 25} ; Owen on Surgical Dieeaies of Children ((2) ; Pick 
on Fractures and Dislooations ($2) ; Ilutlin on (he Tongue (|3 50) ; 
Savage on Insnnitj nnd Allied NenroBeil «3| ; ind Treves on In- 
leilinal Obstruelion, (12). The followiiig ii in preis : Lucas on 
Di8eQ(esaf the Urethra. 

SIHOH (W.) MANUAL OF CHEMISTRY. A Guide to Lcctnrei 
and Liberator; work for Beginners in Chemi^trj. A Telt-boek 
- ipeeiallj adnpted for Students of Pharmac; and Medicine. Nsr 
(2d) edition. In one Svo. TOlume of 480 pages, with 44 WoM 
eats and 7 plttmihowlng oolbii o[ M VnU. C.Va^.^,\%%- 
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QXET (FBSDBBIC C.) OPEBATIVB SCROERT Id di» Sro. vol. 

•* of SAI pogM. with 81 woodcoU, Cloth, f S !S. 
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QHtTH (J. LEWIS} A TREATISE OK TDE DISEASES OP IN. 

"^ FANCY AND CHILDHOOD. Scrsoth xlitiun.tdiiednndeDlarged. 
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tbeaecDndEngiitb edition. In ann Bra. TolDmeor^ttd pnges, irith 
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CHILDHOOD. In one luiall IJuio. vol. of 127 pages. Clolh. $1. 
TXriLLIAHBlCHABLBBJ.B and C.T.I PULMONARY CONSUMP- 
" TION: ITS NATURE. VARIKTIES AND TREATMENT. In 

one octavo FulumEuf 303 pjigea. Clotb, 12 50. 
nrlLSOM (EEABMnaj. a SSSTEM of human ANATOMY. A 
'* new and revised American from the lout Bngllah edition. IllastraMd 
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